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lieceiitly in tbe United Kingdom as elsewhere, the part whicli scientific 
and technical education and research can play, indeed must play, in all future 
plans of national welfare and development has lieen much more fully realised 
than ]»et'ore. This is partly due to tlie war, and for three reasons: — 

(aj Jn many directions scientific knowledge and research have made essen- 
tial contributions to warlike operations, lo tlie production of new weapons and 
devices of war, to nutrition and to health: ^ 

(bj During ihu war lirilain will have used u]) most of her savings and much 
of ln*r material resources. Her chief remaining asset in the indu.strial field 
will be the native ability of her scienti.sts and engineers and the skill and intelli- 
gence of her workers, particularly her young workers: 

'(c) In the reconstruction of the Morld at large, c>f the European 

countries at i)restMit occutiicd by Germany, the gravest jn’obleijis will have 
to be faced for years to come, many of wliich as in agriculture, food, health, 
natural resources, ])ower, transport, etc., will require first class scientific and 
technical knowledge and tin ir resolute npjdication for their solution. 

'Diere are other reasons also not directly connectf*d with the war, though 
the war may have hastened their realisation; for example: 

(a) In (amnection willi ('olonial dtA'elopnu'iit there is a gi’owing eonvictiou 
that our prhnarv object must he not the exploitation of the natural resourt-cs 
of tin cclouial ti'rritories hut tlie welfare and betterment et tlu* colonial jx-oplo 
themselves. Tills requires widespread ai>pli(sa1ion of scieiitifie midliods lo colo- 
nial problems, for (‘xample, to liealih, [lopulatiou, agriiuilturiu fisheries, new 
indusirics, raw mai(?rifils, g(‘ological and other surveys, eflucatiou, ete. 

(h) Tlie irreat and successful dcjvidojjnu iits of science and technology in 
other countries, ])arlicnlarly in tlie U. S. A. and tlie U. 8. S. It., have Vit'cn 
particularly obvious in recent years and Itave given much tood fer thonglil not 
only to scientists hut to ordinary men: 

(c) The change OA’cr in Great Eritain fr<mi the older staple indust rios to the 
newer ones, the need for conserving natural ri‘sonives like oal, the cominon 
desire — as irvidencc'd for exam]>le i/y the enthusiasm for the ’Bt*veridge lleport — 
for hi’tter social, industrial and ngrieultural conditions and for in.fa-oving the 
seenritv and amenities of life, all demand tin* use of new metliods whirli science 
and ieelinology al.aie appear to he able to offer. 

hor all sucJi reasons in the last f(‘W years a number of committees and rither 
bodii's have been set up, or have formed themselves, to con.sidi'r tli* plai'C of 
scientific research and technical education in relation to national welfare in 
its many as])ects. and a number of interesting and important reports and Ttirdes-’ 
have been piihlishcd. These have attracted a gr(‘at. d(‘al of attimion ni the 
United Kingdom, and since Ilnur findings are applicable, mnUdifi viuUmdis, in 
many ways to conditions in India it was decided to reprint certain of tfiern in- 
India in the pn si nt form. The collection is typical rather tlian conqilete, andf 
in fact several more niiglit have been added. Moreover tlaua^ an.’ ot tiers still 
to appear (siudi as the lleport of the Inter-Deparlmental (•ommittei’ on M(‘di- 
cal Scliools) and some which at present are confidential (r.g., on Science in the 
Civil Stu‘vi(*e) all of whicli might liave their hearing on Indian conditions and 
needs. It was thought best, however, to issue qnicklx a fe\v of those at pre- 
sent nvnilahli? in order to show the way in which the wind is blowing in tho 
TT. K. If th.es<‘ are found lo he of snfficii’ut interest it will he easy for Iho 
Government of India and for Indian Science and Industry t.o get iniicli fuller 
information ns to the plans, ideas. dis(Missions and conclusions which are no-w 
emerging in the U. K. and in other parts of the Empire. Indeed in the fir??t 
of the reports reprinted below (Tho Britisli Commonwealth Science Committee 
of the Eoyal Society) it is recommended: — 

“Tliat a suggestion be made to the governments of the var’ous English- 
speaking countries that they should consider the possibility of maintaining pfipCKKc: 
nent scientific and technical representation in London and possibly c 

capital cities of the English-speeking wwld;*’ arul 
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“That if scientific and teclinical representatives of the Dominions and India 
are permanently established in London, these, together with official representa- 
tives of science in the United Kingdom and the Colonies, should be constituted 
■h llritish Comiijouwealth Scientific Collaboration Committee, to act with the 
Society in the discussion of tojiics of common niterest, to keep in touch 
with all agencies and organizations for the collection and dissemination of scien- 
tific uiformalion, t(j fuitlici* stdicmes for co-o])erMtion in research, and to make 
siK'Vi r<M*ojnjiicihlat ions and jjiuposals for (Mainiion action as seem fit. 

If tliat plan could he caiTit'd out, very great advantage might resnli not 
only 'to India hut to all tlu; other countries concerned. Two-way traffic between 
all important points in th(^ scientific system is essential. 

'rhi‘ object, in mind in setting np the Uritisli Coimnonwealtli Scicm'c (.’orn- 
initt(M‘ in 11)41 under the ( 'haintiansliip of tln^ President of the Hoyal Society 
was des(‘ril)(‘d as follows: — 

'■'i'Jje scientific problems provided by the war in connexion with technical 
devices and weapons, sujiplv, medicine, pulilic health, agriculture, food com- 
inunicatlons, etc., htivt' brought s<dentist.s from all parts of the British Com- 
.moD wealth into chise co-operation. The elfici(‘nt organization of this work had 
necessity t(*d the presence in London of scientific re]>resentatives of the 
various Dominions, and the opportunity was taken by the Officers 
of thc‘- itoyal Soidi tv of instituting an informal meeting ground for the considera- 
tion of joint prohlenis. Tlie geiuiral objectives were to secure scientiffc co- 
operation in tackling the, emergency problems of the immediate post-war period 
and to ensure that the most should be made of our common scientific resources 
after the war for improving both scientific knowledge itself and the life of the 
p<M)plcs of the I<hiipire.“ 

I hi fortunately there were not then, nor indeed are there even yet, any repre- 
sentatives of Indian science availnbh* in London to attend the meetings of the 
Oomrnittce, tluugli it is ho])ed that this defect may soon be put right. The 
hidncational Adviser, liowever, of the High rcanmissioner for India (Dr. T. 
Quayle) attended all tlu; meetings and gave rmich vulnable information about 
Indian scientific organisations. 

Th(' ohji'ci In mind was, in the first instance, io plan co-operation in scien- 
tific res(‘arch within the hhnpire, the Dominions, India and the Colonies. This, 
however, was regarded only ns a first step towards a more general collaboration, 
and I'cferring to inti'rnational organisations the Committee stated: — 

“Jh-fori^ the war there were also world organizations, such as the Inter- 
jiational Insiitnte of Agriculture (Lome) and the World Power Conference 
(Paris), making valuable statistical or technical compilations and investigations 
in regard to agricultnr(‘ and the fuel industries respectively throughout the 
world, and providing centres of infoniiation thereon. There would appear to be 
room for an international body to perform similar service in relation to the 
world’s mineral resources.” 

“Most of the essential services mentioned above will need to be reviewed and 
revived in the most suitable formi and on as widely international a basis as 
possible, after the war. Anglo-American initiative may be required to re- 
establish such co-oporation. Machinery' for close collaboration in research and 
the oslahlishinent of laboratories and institutes common to the Empire or the 
world, \v\]\ require further consideration.” 

The report laid particular emphasis on the valii? of Common Bureaux of 
information such as the Imperial Agricultural Bureau, an admirable organisa- 
tion of which the Director is Sir David Chadwick, who himself has wide know- 
ledge of Tndijm conditions, and the present Chairman is Mr. S. LaH, the Deputy 
High Comini.ssioner for India in London. A recent report by a Committee of 
which T.iOrd TTankoy was Chairman (not reprinted here) referred in detail to 
the working of these Bureaux. 

The report of the B. C. S. C. emphasized the very great value of frequent 
and easy pf'rsonal contacts and exchanges between research workers from various 
countrico and to the facilities which air transport wdll provide in the future 
^or such interchanges. Air transport is one of the practical results of science 
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and may in the future, in return, be widely used to facilitate those personal 
contacts between scientific people for which the writing of reports, papers and 
minutes is a very slow and inefficient substitute. Moreover the use of micro- 
films carried by air may greatly speed up the interchange of information between 
different parts of the world and may even make possible simiiltaneous publi- 
cation of abstracting and similar journals in widely distant countries. 

The second report of tlie present (*oli(*(iion is one of the Parliament, ary 
and Scientific C'ommittee on “Scientific Research and the Ihiivtrsitics in Post 
War lirif.ain”. 'I’his inten'sting bcxly is an unofiicial group consisting of a large 
niinib(‘r of members of botli Houses of the British Parliament together with 
reprost'nratives of various scientific and technical societies and institutions. It 
has no oHicial aiithoiity hut it may Jaive a considerable infiiuMice. It meets 
in a Committee Room in the House of Commons. Its Piesulonl now is liOrd 
Samuel, ijs t!hairman Mr. E. W. Bali, M.P. Through it, Mend.a'rs of Parlia- 
ment are able to inform themselves of current int(‘.rests, trends, (h'velopments 
and ni^cds in science and. technology and so, if necessary, to take action with 
Ministers privately or on the lloor of the House*., it has Ix'eaj in (‘xisttmee only 
for a few, years but seems likely in the future to grew in influence and to pro- 
duce important results. It might very well be copied elsewhere. It discusses 
matters of general scientific interest, usually in relation to s\ich practical matters 
as indusliy, health, colonial development, the status and pay of scientific work- 
ers, etc., but it is also concerned wdth maintaining scientific research and educa- 
tion in the Universities at a proper level. It appoints siili-committees to go into 
specific questions and draw up reports. Two of thesi* reports were recently 
published, one reprinted here on Research and the Universities the other on the 
Utilisation of Coal. Both of those have evoked widespread interest in the pre.-?s 
and elsewhere. 

The .Report of the Parliamentary and Scientific Committee on Scientific 
Research and the Universities referred to two main topics: (1) the need for 
increased research, pure and applied, (2) the supply and training of research 
personnel. There, is a widc^spread desire in Great Britain foi* gondor social 
.security and a higher standard of living. The report states :-- 

“Tlie resources upon wdiich we depend for our schemes of reconstruction an l 
social betterment wnll have to be used and developed with the maximum vision, 
intelligence and enterprise. This can only he ensured by the application of 
active and well-directed technological research firmly based on the fonndahioa ol 
scientific discovery.” 

“Britain cannot afford to fall behind other nations in this esstmiial task of 
research, if only because of its density of population, and its position as the 
centre of a wide empire. If w^e arc to maintain our position we must take full 
advantage of the native ability of our scientists and engineers, and the intelli- 
gence and craftsmanship of our workers. Our industry will have to concentrate 
increasingly on the manufacture of products which demand a special degree of 
intelligence and technical skill in the making. Science will have to be applied 
increasingly to ensure the best use and maximum yield of our soil, animals, 
forests, fisheries and mines, and the development of our colonies and protector- 
ates, as well as the maintenance of health and the prevention and cure of 
disease. ” 

Its conclusion is: — 

“It is now recognised that in the post-war period in Great research 

and its application must be on a far bolder and more imaginative ^cale than 
in the period 1910 — 19B9. We ought, in fact, to look forward to spending 
at least 10 times as much annually after the war on research and development 
in order to provide the necessary basis without w’hich neither our agriculture nor 
industry can meet the needs of the future.” 
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As regards the sujjply of men and women of sufficient native talent and 
adequately trained to carry out this great task it makes a number of recom- 
mendations of which the following are im])ortant: — 

(a) Expansion of the Universities and Technical Colleges and an all-rciind 
imi)rovornent in the teaching of science and scientific principles at all stages 
of education for the whole school population of the country: 

(hj [Effective organization for the demobilisation of the scientific people now 
on war work ov in the Scrvicf's: 

(c) State bursaries for scientific and engineering students to enable tlic net 
to be draun v\ider so as to cat<*h the requisite natural talent: 

{(h A eapilai grant to the Universities of the V. Iv. of .l;l0,n(K),000, to be 
spread (jver file first five post-war years: 

(e) "llie annual treasury grant to the Universities to be increased from 
million to t'G or t7 million pi'r annum; 

(f) f*art-tinie courses in science and technology for promising young people 
already enijiloyed in industry : 

(g) An improvement iii thci status, pay and training (d.' laboratory techni- 
cians. 

As a consequeiK'e of this r(q)ort a large number of Members of Parliament 
have |>ni ilieir names to (lie following motion wbieb is now on the Order Paper of 
the House of Uomrnons. It shows indeed llu* way the wind is blowing! 

“'riiat tliis House, recognising that if the United Kingdom is to maintain its 
position in tlio y)ost-war world and carry out efroctive plans for pliysieal rc^eon- 
sn’iieiion and social ladtiaanent, r^seareli and the appTTc’ation of scientific* know- 
ledge in all fields rnTist be promoted on a far bolder scale than in the period 
1910 — 10G9, urges IT. Af. (lovermnent forthwith: — 

(i) to assure the universities that in ]»laniiing future devcdojimcmts for 
resear(*h, teaching and higlier k‘ar»iing as a whole iliey will receive support 
from the Stale on a much larger scale than liitherlo: 

(ii) to arrange that education and training in s<'hools, technical colleges and 
universities shall he directc?d at the earliest date towards providing a far greater 
number of persons liigliK trained in science and te(dinol(.>gy : 

(iii) to set in nn.>tiou schemes to ensure a suhsfimtial and eo-oi’din.ated 
expansion of researeh activity by private firms, (* 0 ‘ 0 ])erative industrial rc^search 
associations, and Htate and other research establishments; and to this end, 
to jirovide assistance* by adjustment of taxation, by more generous financial 
grants and through, adequate priorities both in demobilisation and for materials 
rec|uirt‘d for building and equipment.’' 

The thirtl rt*|)ort reprinted here refers to Industry and Education. A private 
conferenci- ludd at, Oxford in Sc*pteniber 1912 under the aiisjiieos of Nuffield 

College I’eiK'hed certain broad c'onclusions which wore later eml>odied in tlie 

present n’port. Its signatories are not for the ma’m ])art scientific num though 

there are some distinguished scii'iitists and engineta’.s among tlieiM. A further 
conffrence is lo be. hold in 1914 on Scientific and Iiuhistrial Pie-earch, 

Tlk* rcfjia't, n’fers among many other matters to (he (*oninion illnsii^n tliat the 
hhictv-\'o;it< d worker is somehow and for some ])eculiar rejison superior to the 
sldlleo' craftsimm. 

“The bias of tlio edne-itional SjV^-ton has been recently to a growing extent 
agai.-^t onjry lo !*iamial orcaipatious. and in favour of directing the boys who 
'iVc' nlaMf* the average intelligence into non-manucal work. AVc ^irotcst against 
lliis. except wlu're the non-mainial oceupations are sncli as to call for a high 
degree of intelligence ; but to tlie c'xtent to wliich it is the result of a siqiposed 
preslitre of uf'u-maiuial work, even of rv relative nnskillcd kuil, we believe 

ilio results to he most unfortunate. It is of the greatest importance tK) 
raise the prestige o{ high manual skill, and to persuade hovs, parents, 
and schoolmasters alike that the skilled crafts offer at least as promising 
And interesting a prospect, and as good an opportunity of advancement, 
as many “white-collar” jobs. Unless those who hold the key positions can 
be convinced of this truth, and persuaded to act upon it, the deveTonment of 
industry is bound to be seriously prejudiced and productivity to remain at 
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too low a level to satisfy the reasonable aspirations of the main bodv of the 
people/’ 

io paraphrase a wise remark in ilie Stockclale Ileport on the West Indies, 
it is no service to the young people or their country to increase tlie number of 
uneinployexl middle-class. Tliat is exactly what we have been doing by exalting 
clerical jobs at the expense of technical ones. A Iricnd of mine, Prof. T. II. 
Pear ol AJanchester, once wrote a book on “The inteilectiial respeclability of 
Jiiuseular skill . The title itself is a sernioii and I imagine that tlie need 
it refers to is not unknown in India ! If only onr i nJers, oiir adiiiini-strators, our 
officials bad been brongliL up with less knowledge perhaps of j.alin, (Jroek, 
Anci(‘nfc Iffiilosophy and the Law but with grcatta* knowledge of agriculture, 
craltsinunsliip, industrx and health and of the real world in wbieh we all have 
to live, if only the teaf'hers in otir s(‘hools had had a wider ('Xperi(Mice ol that 
real pra'etical world, liow nineh haj)pii‘r vv(^, llu*v and their pupils iniglit all he! 
Perhaps the young men and women wiio an^ now se(‘ing the wider world in the 
Korees will have had enough of that jiraetieal e\])(‘rien(‘e to make them the 
•better guides when they return to teacliiiig. 

The last pa‘ragra|)li of th(* r(‘j)(>rt deserves ri^petition ; 

“That men nork Ix'ttt'r and live more ha})])ily when they work and live in 
hope, ajid' that no small pai’t of the diffienlties of industry in nuamt years have 
(onie from the. laek of tliis ho])e, whieTi has been s|)rea(l widely by the presejice 
and the pervasive fear of nnemphnment. Hiat indnstrv will be fruitful in 
proportion as those engaged in i1 regard llaauselves as the servitors of spiritual 
and not of niertdy material values, and that the pn^senee of tliis spirit depends 
largely on removing from men s minds the spe(*tre of unemployment alid in 
making plain that no vested interest is to be allowcal to stand in the way of the 
fullest pos.sible product ion, or of the use of full production for tlie single ])iupose 
Ilf improving tlu'. (|ual:ly of liumau life.” 

If tliat makes one a soc/udist, iben most of us are soeialists toda'y; but there 
are many nu'mbers in fact of all political parties, or of none, who will agree to 
its seiitiiueiits. It sliows again winch way the wind i.s blowing in England! 

The fourth pamphlet (Ihdfitioiiship of Pesc^arch Assotdations to the Lepart- 
nient' of Scientific and Tndnstrial Pesfaircli) was addressed io tiu' llritish Coal 
Utilisation Peso'arcdi Associalion by Mr. A. L. llfdlierington, lor many years 
the rnendier of the staff of the T). S. T. II. whos(' special task it was to look 
after the affairs of the Peseareh Associations. It describes the activities of 
those associations. These were start(*d (as J^ir Harold Hartley describes in the 
fifth paper) 

“at the end of the last, war with the help of a. million pound fund voted by 
the 'Tjovernmont to the Department of Scientific and Industrial lle&earch. 
There are now twenty-four of them, and they are self-govtrniing bodies, supported 
voluntaVily bv firms (mgaged in the industries for wdiich Ihey cater, or in a 
few cases by a levy on the raw materials of the industry in (|iu‘stion. The 
Department of Scientific and Tndnstrial Pesoarch supports tbc associations 
financially by means of nnnna'l grants to an mnount depending on the snbscrip 
tions from industrv. This venr the total incomes of the associations will bn 
over .l?800,000, of which £275,000 will he Government grant. The suhscriptionts 
vary with the size of the member firm, being in some cases as lovv as £10 annu- 
ally for the smallest unit. Most of the associations possess their own Inhora- 
tories, hut some of their work is done in Government or University hiboral ones 
or in the laboratories of member firms. The control of the associations is in 
the hands of councils elected bv th^ members; Ihe resnPs of the work are 
confidential to members in the first instance, but, in fact, much of it is subse- 
(piently published and added to the general fund of knowledge. 

The list of the a'&sociations will be found at the end of Sir Harold Hartley’s 
paper. Tt is an impressive series. 

Mr. Hetherington refers to the status of these associations as a joint co- 
i:>perative enterprise between private business on the one side and a Government 
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agency on the other. His paper deals with general policy, grants-in-aid, control 
of expenditure, ownership and availability of results, extra-mural investigation, 
points which inevitably arise in such joint responsibility. It ends by referring 
specifically to the co-operation of the British Goal Utilisation Eesearch Associa- 
tion with the Fuel Eesearch Station of the D. S. I. E., and to a proposal lor 
the co-operation of various Research Associations with the J3uilding Research 
Station of the I). S. 1. E. This article will be of interest to those who 
think of starting similar Research Associations in India. 

The fifth pamphlet in the collection (Are you Eesearch-Mindcd? Industrial 
Eesearch. What it nieans to Britisli Industry) is one writcen bv Sir Harold 
Hfirtley, F. R. S., (’hairrnan of the Fuel Research Board, Vice-President and 
Director of Scientific Research of the London Midla'nd and Scottish Eailw'ay, a 
prominent Fjnglish chemist. The gospel he has to preach is “Make your indus- 
trial friends research-minded” — if there is a Research Association in your trade 
join it now’, if there is none gt;t one formed ))> the trade association; if there Is 
no trade association ask the advice of thf‘ Federation of British Industries; if 
you have no research staff apply to the Research Association, if one exists, or to 
ihe F. B. T. : if you arc in a large way of business establish a research laboratory 
• >f your owm or with associate or kiruh‘(‘d firms, as well as join the Research 
Asso(dation of your trade. 

“What research has meant in peacc^-time can be seen from the savings that 
nave come from a few inveritions. It is estimated that the gas-filled lamp 
developed by Ijangmuir represents an annual saving in the cost of domestic 
lighting in this countiy alone of .t;50.000,(K)0. The improvement in the efficiency 
of the petrol engine due to lead ethyl saves over 2,000,000,000 gallons of petrol 
a year. The use of accelerators for vuhamising ni})l)er has saved capita] outlay 
on moulds estimated at .€lf),000,(X)0. fh^seare.h on motor tyres has increased 
their average life from .3,0(X) miles to over 20,000 miles.” 

“Naturally, t.hese vast <^'avings have been reffeeted in the })rofits, and pros- 
perity of the industries and firms res])onsible for these great technical advances,” 

“The time may come wdien the public will look at the research expenditure 
tts an index of a firm s prospects; if those figures w'ere all available to-day they 
might reveal the seend, of many failures and successes.” 

The sixth pamphlet is an important one issued in Great Britain in October 
1Q43, by the Federation of British Industries. It was prepared by a special 
committee of which Sir William Larke, Director of the British Iron and Steel 
Federation, was Chairman and of w'hich distinguished scientists, engineers and 
industrialists were members. It was apfrroved by the Grand Council of the 
F. B. I. It refers again to the Research Associations and emphasizes the need 
for intensive research by industrial firms. Some of its recommendations are 
worth repeating here : 

. manufacturing firm should take ^stock of its position to ensure that 

it IS devoting to research and development the maximum effort and funds 
commensurate with the nature of its problems.” ' 

Wherever possible it should maintain its own research department; where, 
however, this h not feasible, it should, at least, entrust one or more suitably 
qualified individuals with the responsibility for keeping constantly under review 
the application of research to its activities, and for initiating such investigations 
may from time to time prove desirable, and create and maintain a special 
fund for such research and development of a magnitude compatible with its 
resources.” 

“That the firms comprising the indu^ries which have their own collective 
research associations should give the most careful consideratioiv now to the 
question whether they are making to their research association a contribution, 
either in money or in other ways, commensurate with the work which, if 
adequately supported, it could perform in furthering the interests of the 
industry as a whole.” 

u ij every industry which has not created a collective research association 
should set up a co-operative research committee and take steps to create and 
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maintain a research fund which would equitably distribute the burden over the 
constituent concerns in proportion to their interest in the industry. The research 
committee would determine whether the scale and nature of the research needs 
were such as to require the establishment of a research association, whether a 
link could satisfa'ctorily be formed with existing researcli associations, or whether 
lesearth problems could be deiilt with extra-murally througli univers ty labora- 
tories and other research establishments.** 

Ihe Department of Scientific and Industrial Research should make the 
maximum use of the wide powers it possesses both as regards the amount of 
grant which can be made available in each case in relation to the countervailing 
contributions from the industrial subscribers to associations, aJid as regards the 
eligibility for grant of types of organisation for collective I'eseandi whicli, though 
Jiot researcli associations in name, are in fact fnllilling similar purposes.'’ 

“Financial provision should he made from public funds to enable ihe l>epart- 
nient to increase and continue indefinitely financial support to researcli associa- 
tions and similar organizations as a permanent feature of the national economy.” 

“That the (iovernment should allocate to the D. S. I. Jl. an extra annual 
sum of at I(‘ast £1 millioTj for the maintenance and expansion of its activities.” 

The report refers particnlarlv to the position of the scientist in industry. Tt 
points out that: 

“the best results can only be obtained from a finn’s research personnel if 
(hey are taken fully into the confidence of the management and given a definite 
standing in the hierarcliy of the organisation. The research worker cannot he 
expected to perform his duties unless he has at his disposal all relevant informa- 
tion whieh is in the j)()S.session of other branches of the organisation of which he 
is a member.” 

It adds the reminder : 

“It is also to bo remembered that jiublication of the scientific aspects of his 
work is a legitimate ambition of every scientific research worker. Experience 
has shewn that such Jimbitions are not as a rule inconsistent with the interests 
of firms engaged in (*otripetiiive industry ; on the contrary such publication 
increases the prestige of the firm concerned.” 

Beferring to the possibility of transfer between the research branches an(i 
the (?ommercial or administrative side it states : 

“Considerable benefit has flowed from the transfer of research workers having 
the requisite personal qualifications to commercial, administrative and other 
branches of activity. The more an orgaiiisatioii is staffed on all its sides by 
persons having an appreciation of science and res(iarch, the more progressive 
and adaptable to changing circumstances it is likely to be. Little benefit will, 
be derived from increasing the numbers of those engaged on n search if traineu 
minds are not more fully employed in other bran(*hes of industry. The general 
scientific outlook of industry must be raised if the understanding and applica- 
tion of new scientific inventions, discoveries and developments by industrial 
concerns are to be increased. The first to exploit or apply a new discovery or 
invention reaps the major material advantage in increased employment and 
prosperity.” 

How well these words apply to Government as well as to industry. Let me 
alter a few words: 

“The more a Government office is staffed by persons having an appreciation 
of science and research, the more progressive and adaptable to changing circums- 
tances it is likely to be.” 

And again, 

“the general scientific outlook of Government must be raised if the under- 
standing and appreciofion of new scientific inventions, discoveries and develop- 
ments are to be increased.” 

Finally, one further quotations : 

“The amounts spent by individual firms on research and development and by 
Eesearch Associations on research represent a fraction of one per cent, of the* 



* PllEFACE 

value o'f mdustrial production ; if ojjc per cent, of the total value of our indus- 
trial production were spent on reseandi and development, the increased produc- 
tive etlkiiency and ernplovment. capaeitv would vield an atimial return ni many 
tiinoB su(‘h expenditure.” 

The seventh article is one by Mr. Sainuul (.■oiirtauld, (difiirniMii of Courtaulds 
:Lhl. It is reprinted from a’ “turnover article’' in tlic “'rimes” of November 
ist, ItMH. It is a triluilc by a grtau industrialist to the nt*ed of research for 
the benefit of industry. 

Till! last four of tbese arti(*Ies nderred particularly to industry: but what is 
true of iTjdiistry is true of most other forms of human activity. The same 
things could he said mutatifi mutandis about agriculture, al)Out health and 
riutrition, about tropical medi(*ine, about fislierit's. about transport and (‘omrnu- 
■nications — and about the making of war; and 1 supposr it could be said also 
about those oilier fields of human a'ciivity to which the social rather than the 
■i:ntural sciences apply. It is important in any living growing sociidv that all 
these interests and activities should move iogetlKU--" -that none sliould grow 
Uiiduly at the (expense of another. For living growing society is like a living 
;g;rowing animal: its healtliy fniH'tioning def)erids upon a proper lialance between 
the various activities of its mauy mutually deni ndaut parts. Fei’haps 1 feel 
•that so strongly because' I am a })byslo!ogisf . and ev('i*y physiologist knows that 

• eacli organ a'ud fuiudiou in tlie body is incxtrif'abl' hound up with every other. 

A healthy society like a luralthy body is adaptable and minor disturbances do 
not send it over the edge to disaster: but that is because all its parts arc work- 
ing closely together, in re,ading all Ihe.so exam])les ,of the determination now' 

evident in Great Ih'ii.uiii to aj^ply science more fully to industrN , one must not 
bi‘ mislerl by any idea lliaf its apjdiration lo all ibc'se (Ulu'r liraiudas of activity 
are not rn mind too — but' iiidnslry has t'> (‘ar!i llic money, or to naike tlu* goods 
and rcsonrees, without whicdi these other very desirable applications of science 
wdll be starved and sluiited. 

The last paragraph in the st'ries is a Progress ih. port of (lie Folonlal Research 

Ckmiuiittee to which is appended a report of the Colonial Products Research 

Courieil. It show's tlial in fad various very different aspects and a])pli(*ations 
of res<.‘arcli are in mind a's widl as tlie industrial ones. In lOlf^ the Colonial 
Welhire and Development Act was passc^d and in it ])rovision was made for the 
allocation of £5 million per annum for colonial development |>hvns tnid of 
•£500.000 per anrium for research. The object w'as not at all the o'xploifation of 
colonial resources and natural products in the inferosts of British or anv other 
■industry. If such exploitation of natural resources rcisulted, that would be as 
part of the overriding object which w'as the welfare of the colonial peoples them- 
stdves. There are sixty million people in the colonial empire and their general 
welfare is fhe trust of rarJiarnont and people hi the U. K. Tt is easy and 
cheap to sneer at decent motives and actions, l)ut it is much harder and more 
expensive, to do anything decent oneself; and in this case the motive, and the 
action which will result from it, w^ere decent. 

In time of War it has proved very difficult, with all resources used up or 
earmarked, to apply any effort either for research or for development which would 
have much immediate effect. In fact very little of the monev allocated has 
been spent. Tn 1042. however, tw'o bodies were founded, the Colonial "Research 
Oomrnittoe under the Ghairmanship of Tiord TTailcv and the Colonial Products 
Research Council under the Chairmanship of Lord Hankey. F. R. S.. with 
Professor J. L. Simonson, F. R. S., as Director. The former body has the 
wider scope and much of its activib' has heen dii’cctod to dinwing up plans 
which it is hoped to implement as soon as conrRfions are better ^nd as soon as 
men and resources are available. Its original memhers apart from the Chairman 
were all professional scientific men concerned with the natural sciences. They 
themselves, however, felt that research on colonial nrohlems would he limited 
in range if the social sciences were omitted from its scope, and at their sugges- 
tion, the Secretary <j|f State for the Colonies added an economist and a sociologist 
to their number. 
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The activities of this Coiiirnittee will be clo?|[\^ 

•3cleveloprru?nt of higher educatiori in the colonial territ(n’ies. Indeed the develo])- 
nient of research and higher education must ^o han<] in hand in tlic colonies as 
everywhere else. Two ('oninnssions on lli'Thcr Ediu'ation in the cohunes have 
been set up, one to visil West Africa, the other to advise the Secn^tary of State 
for the (.V)]onies on tlie development of institutions of nniversiiv status and 
standards in the colonies. The (^dnnial Hcsearcli ( 'oniinit tec is in close loucli 
with these (Commissions on Higher lOdin atiou thnuMjli coiiimon mcnnherstiip and 
in other ways. 

One special phm is reh'rrcd to in lla.^ re]»ort (para. flO). viz,, that of offetMii;: 
a nnrnher of l{es(\‘irch Fellowships to enai>Ie yoiimjr researcli workers of 
established reputation to work in tlio colojiies for a perir)d of yt>ars and then to 
return to tlieir pr<‘vious ])osts in the Universities of the U. K. and elsewhere. 
In this way not only will ^ood rcsenndt work he done in and for the colonies 
but foci of interest in colonial problems will he formed in the universities. 
This plan coidorms to recomnumdation Mo. 5 in the Keport reprinted above of 
the Britisii ( -ornmonwealth Science (’oniirnttee. 

The need of and the problems for scientific work in many of the coloijial 
terri lories are much more similar to those of India than to those of the U. K. 
in -India rosear(*h has L'one so far in various directions, e.g.y in the utilisation 
of tropical i-aw inatei'ials for nc‘\v industrial purposes, that there would bo f^reat 
advaniaf»e in the work of the Uolonial Hesearch ComTuittee if it could secure 
the closer collahorat'ori of Indian scFmtific workers. V(*ry oft(‘n it has happen- 
ed in tljo past that India (»onld learn, and has hairnt, from elsewhere: in this 
'C:is(^ it is likel\ that th(‘ bool will 1)0 on the other lef:( and tliat the initial 
advantaL''e W'll i)e the oilier way round. Traffic, howevia*, iii sci(mtifi).- rescarcdi 
is certain to (^ome botb-ways and the advantage W'ill nllimately be to holh 
parties. 

in aJ] these appru-alions of science} to problems of human beUernuMit we 
must bear two lliinfijs in mind. We mnsl J)oi, be ashamed or afraid to go on 
mentioning them for they afh*cl the policy lo l»e followed, ^rhe first is that the* 
motive of ('uriosity, of ititcllectual advtuitnre, of trying to penetrate the un- 
known, of wanting to e\f)!ore and understand, is the strongest impulse driving 
men — at least the men who a.re most likely to get thiTe — to now dis(*overy. 
iriu^ de.siri; to benefit ori(‘'s fellow tiien by such dis(*overy or invention, present 
as it is in all detamt ])eopIe, is usually not the primary niotivt'. If some people 
think that this is a sad fac't, it is nevertheless a fact. Those wlio want to bene- 
fit their felhnv men, hut have not the divine flame of intellectual discontent 
and curiosity, will find little satisfaction in purely scicaitifur work — for they will 
have very little success. 

The phrase “pure science'’ defines the motive, not the object or the result 
of the research. If discovery of the h^gla'sfc value is to 1)1* achieved, those who 
have the divlru} flame of curiosity and scientific intuition must he left to pursue 
their object W’ithout’too much din^ction to any purpose of immediate practical 
application. They may get their satisfaction in abstract physics or general 
biology, or they may get it equally in clinical mcdiciru* or chein’cal engineering, 
“'fho wind blow'cth where it Tsteth and one heareth the sound thereof; but no 
man knoweth whence it coimdh o»^ whitlier it go^-tli.’* That may not be strictly 
true of rradeorology today, but it is true still of sc:entific discovery. No man 
can predict its actual course or direction — no man can tell who wdll make it or 
how it ■will be used. All that we can say for certain is that on the average and 
in the lonrr run the pursuit rif knowledge is one of the most fruitful occp.])ations 
of mankind and that to attempt to tie it do\vn too closely to immediate practical 
results will be to deny it the possibility of growing to its full structure. In 
simple words, opportunities must always bo given for the pursuit of science as 
a thin? in itself and for its own sake, and a scientist must be valued by his 
fellow men and his fellow scientists for his capacity for oridnal thinking and 
discovery, not for the financial or practical value of his results. 

The second thing to bear in mind is this. In the application of science to 
the practical problems of industry or human welfare, it is no good leaving the 
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direction to practical men alone if these have no knowledge or experience o£ 
science. Such direction must be a joint concern between the scientist and tlie 
practical man, and among the practical men, as the report of the F. B. I. 
emphasizes, tliere must be some with aedive knowledge of science and expe- 
rience of research. The scientist, some foolisli man has said, must be “on tap 
but not on top.” He need not bo on top l)ut he !7inst in fact be treated as an 
equal partner in the enterprise of applying s(rionce to obtain a practical result. 
Without that equal partnership between science and administration or busi- 
ness. at the level of j)olicy and direction, the host results will never be obtained. 

A. V. HILL. 

New Delhi; 


The 1st January 1944. 
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I. REPORT OF THE BRITISH COMMONWEALTH SCIENCE 

COMMITTEE. 

29th March 1943. 

Introduction. 

The scientific problems provided by the war in connexion wdth technical 
devices and weapons, supply, Tnedicine, public health, agriculture, food, 
communications, etc., have brought scientists from all prnts of the British 
Commonwealth into close cooperation. The efficient organization of this work 
had necessitated the presence in Jjondon of scientific representatives of the 
various Dominions, and the opportunity was taken by the Officoirs of the 'Royal 
Society of instituting an infornud meeting ground for the consideration of joint 
problems. The general objectives were* to secure scientific cooperation in 
tackling the emergency problems of the immediate post-war period and to 
ensure that the most should be made of our common scientific resources after 
the war for improving both scientific knowledge itself and the life of the people's 
of the Empire. 

A conference was called at the Eoyal Society’s rooms at Burlington House 
on 7 October 1941, in order to discuss the question in general; and, if thought 
fit, to appoint a committee, consisting of United Kingdom and Empire repre- 
sentatives, to consider means of promoting cooperation between the several 
jairts of the Empire (a) in scientific research and (b) in the application of science 
to technical, biological, medical and economic problems. Eepresentatives of 
the Dominions and India, representatives of the Boyal Society, the Secretaries 
of the liesearch Councils, Lord Hankey and others were invited to the confer 
eiice. 

’ As a result a small informal committee was set up under the chairmanship 
of Sir Henry Dale, President of the Boyal Society, and the following also 
agreed to serve : 

Sir David Chadwick 

Dr. L. E. Howlett (later Professor A. Q. Shenstone, Canada) 

Dr. H. C. Webster (Australia) 

Mr. Nevill Wright (New Zealand) 

Lt.-Col. B. F. j. Schonland (South Africa) 

Dr. T. Quayle (Office of ihe High Commissioner for India) 

Professor A. V. Hill (Secretary B.S.) >• 

Sir Alfred Egertoh (Secretary B.S.) 

Dr. Alexander King, Secretary 

At a later stage in the deliberations of the Committee a representative ot 
the U S. A. was invited to participate and various officers of the O.S.E.D. (Office 
for Scientific Besearch and Development) have attended meetings. Mr. 
Eastwood, Secretary of the Colonial Besearch Committee, and Professor W. E. 
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Le Gros Clark, a member of the Council of the Royal Society, attended the 
last few meetings. 

This report summarizes the discussions which have taken place at the 
12 meetings of the committee. 

The discussions have purposely been of a somewhat genera! and exploratory 
nature. They have, however, been focused mainly on : 

(1) Schemes for collecting and disseminating information, for example on the 
inod(d of the Imperial Agricultural Bureaux; 

(2) Schemes for collaboration in research within the Empire; 

(8) Schemes for facilitating visits and readier movement of research workers, 
professors and otln^rs within the Empire. 

The extension of such sclienies to collaboration w'ith the United States has 
been discussed. 

During the discussions, reports have been received on the work of the- 
Imperial Agri(Hiitural Bureaux, on the Industrial Research Associations of the 
D.S.I.R., on the organization of the N.R.C. (Canada), the G.S.T.R. (Australia), 
the D.S.I.R. (New Zealand) and the N.R.C. (South Africa), on the Indian/ 
research organizations, etc. Mr. A. L. Hetherington of the D.S.I.R.; 
Mr. Evelyn Sfiaw, Secretary to the Commissioners for the Exhibition of 1851, 
Di. L. Iladeii Guest, Secretary of the Leverhulme Trust; Mr. J*. G. Growther^ 
Secretary of tlie Science Committee of the British Council; and Mr, W. B. 
Brander of the Universities Bureau of the British Empire have attended the 
Coinmitiec and ])rovided much useful information. 

A complete discussion of topics, such as the grants available to students and 
otlu'u's ill difleroiit parts of the British (.’-onmioiiweiiltli, would have required a 
ienothy atid detailed enquiry. The Coiiiiiiittec has not attempted this, but has 
aimed at diseoverin^, us fur as jio-ssihlc, what is lacking in the existing 
machinery. 

Throughout the Jiritish Commonwealth there are already in existence, in 
varyin<^ forms, govenimenlul, semi -governmental, and independent bodies sub- 
sidized^ by government funds, administering or promoting research on problems 
of national importance. The existence in the Ihiitcd Kingdom of such bodies 
as the Medical Research Council, the Department of Scientific and Industrial 
Research and the Agricultural Research Council, and of similar or equivalent 
bodies in other parts of the Empire, is fundamental to the hoped-for extension 
and integration of s(deiitific cfollaboratlon within and without the Empire. 
There has also been set up during the war a Scientific Advisory Committee of 
the War Cabinet ri'sponsible to the Lord President of the Council, composed of. 
the President and the two Secretaries of the Royal Society and the Airee becr^ 
taries of the Scientific and Industrial, Medical and Agricultural Research 
Councils, forming a central body which, as Lord Hankey has pointed out, should 
be able to facilitate cooperation in research within the Empire in tiine of peace. 
Similarly the Colonial Research Committee, establislied by the Secretary of 
State for the Golonie.s under the chairmanship of Lord Hailey with four of the 
same members, should facilitate cooperation in the colonial field as well as 

stimulate research there. • .v -o -i.- -u 

As an example of a central organization working for the whole of the lJriti8li’< 
Commonwealth may be cited the Imperial Agricultural Bureaux. This system 
has since its inception in 1929 been an outstanding success in providing a vital' 
service, collecting, collating and disseminating information on agricultural re- 
search to workers throughout the Empire and the world. The fact that this 
organization, , administered by a constitutional and representative executive 
council sitting in London, has been continuously supported since 1929 by the 
whole Empire on the basis of an agreed contribution, surely implies that gov- 
ernments would be sympathetic towards an extension of such a scheme to other 
essential scientific services. 

The implications of the Atlantic Charter point inevitably to the need for 
closer political, social and technical collaboration with the U.S.A., the U.S.S.E., 
China and other countries or regions. There is therefore a pressing need for 
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planning collaboration in well defined spheres of activity : firstly by the estab- 
lishment of the best agreed cooperative machinery for exchange and dissemina- 
tion of technical information and later by jilaiming for cooperative research on 
problems common to all or to certain regions. As an example of such a regional 
scheme, mention may be made of a suggestion regarding African institutes of 
•' advanced stufly and research which was brought to the attention of the Com- 
mittee by ('olnnel (now Brigadier) Stdionlaiid. He proposed that institutes for 
researcdi on African f)roh|cm.s mir:ht he form^'d in such subjects as: 

Tropical diseases Ethnology 

Social Anthropology Geology 

Native languages Geophysics and Meteorology 

Tliere are a mimher of l)odies collecting and disseminating scientific informa- 
tion, which might be assisted if made part of a wider sidieme. The case for 
colJahorution in the ]n* 0 (liietion of seientifie abivtracts of high quality for the 
common use of Ihe, Bnglish-speMking world is very obvious, and would have th(‘ 
strong supj)ort of tlie ( ’(anmitU'e. 

1. Bureaux of Information 

(a) The Imperial Afjrivultural Bureaux are a group of 1*2 centra's for the 
collection, sorting, indexing and ahslracting of world scientific information on 

branches of scieiu'e hearing on agriculture. These brandies an*: 

Entomology Animal brooding and genetics 

Mycologj^ Soil science 

Animal health Plant brooding and genetics 

Animal nutrition . Pastures and forage crops 

Dairy science Horticulture and plantations crops 

Forestry Agricultural parasitology 

Kaeh is loca.l(‘d at, but not as part, of, a researeh institute specializing in the 
subject. All an? under one and tlie same, administrative body, vi^., the Execu- 
tive (Jouncil of the Imperial Agricultural Jliiveaux. l'iac?h issues regularly an 
abstract journal, whi(di sells all over the world. Their function is to serve 
investigators, spread Imowh'dge and put rt‘search workers into touch with each, 
otlier, 

(b) TJbe Bureau of lljpjicue and Tropical Di^oascfi has, for the last thirty 
yearB, lieen Ji centre for tlie (iollection and d’ssemiiiation of information on 
diseases of the tropics and warm countries. Since 1921), its work has been 
extended to (‘over ‘all braiitdies of public health and preventive medicine, with 
particular regard to the* needs of Britain overseas’, while siru'.e early in the 
present war it has also been pr()ducing a Bulletin of War Medicine covering all 
branches of the science? of inedicini* having application to war conditions. The 
Bureau is supported by the governments of the United Kingdom, the Dominions 
and the Colonies. 

The Committee discussed the possibility of the extension of such informa- 
tion services in (>tlu*r directions, for th(' use of the English-speaking world as a 
whole. The nimiher of journals and otlun* publications dealing with different 
bran(*,hes of scdence and technology, and providing abstracts of current literature 
ill the sev(?ral subjects is large; and then^ is duplication, as the following 
examples (c) and (d) illustrate. 

(c) British Chemical and Physiological Abstracts is produced and published 
under the aus])i(?e8 of the Society of Chemical Industry, the Chemical Society, 
the l^hvsiological Society, the Biochemical Society and the Anatomical Society 
of Groat Britain and Ireland. Practically the whole of published information 
in pure and applied chemistry, biochemistry and physiology is recorded in these 
ah^^trficts. Chemical Abstracts is published in America by the American Chemi- 
cal Society and there seems reason to believe that closer collaboration might 
save duplication of effort and result in greater efficiency and completeness. 
The rapid extension of civil air transport to be expected after the war should 
niake possible the simultaneous publication in the United States and the United 
Kingdom, of jointly . prepared abstracts. 

(A) The physical sciences, including mathematics, are served mainly by 
Science Ahsiraefs which has both a scientific and a technical section, and is 
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edited and issued monthly by the Institution of Hlectrical Engineers in associa^ 
tion with the IMiysical Society, the American Physical Societjy and the American 
Institute of Electrical Engineers. There is considerable overlap between Science 
Ahstractii and British Chemical and Bhijsiohujical Abstracis, 

(e) Thei’e are (or were) iiileriiational organizations for s])ecial purposes, such 
as that for the publication of The AnunaL Tables of Const anls, formerly centred 
in Paris, which collected data of ineasuremeiits and issued an annual volume. 
This organization lias been re-staried under new auspices but witli the same 
French editor (M. Thon) in America. 

(fj IMaiiy institutes, research laboratories and it'Seaivh assoi’iations have 
llieir own abstracting si‘rvices wliadi collect information bearing on tii(‘ work of 
tile particulai* laboraWirv or department, a service wlii('h is ol'tf.*n very valuable. 
.Building lu'search Abstracts, issta d by the P>uildiiig lieseareh Station ot the 
D.S.I.It., is an (^xam2>lc of this aetiv.l\. Tlie bnjterial Institute coileets and 
issues a certain amount of information relating to natural colonial ])n)ducls. 

With the growth of the mi(*rofiJm service, libraries and information bureaux 
will ])l^l^^d■)ly ill fill lire be able to provide microiilni copies of published informa- 
tion to any mdividiial worker, wliile interim rejiorts or detaik'd information, 
whi('.li it mav not la* worth wiiile printing, may be made availalile in the same 
way to oilier workers. Jhijiidity of dissemination of information could thereby 
be im])roved. 

Tliere secin.s lo be need lor a rationalization of effort in the jirovision of an 
erficitnt and wides])read informaiioii service.. The Agrieiiltiiral J'kireaux are 
mauit.aine<! i>\ a «*eii(ral (a*ga.ni/at ion. ibough working in se.]iarate institutes, 
and tile saiiiC ])i:n('ipli? might be t^xleiidial to cover the wliole, or at any rate a 
wider fiehl. The advanlage.s Vv«»uld be: gn'atiT financial stability, iireviaition 
of d.upli{‘Ml Ion and a closer e(»orv[ination of the whole information si.Tvice. This 
rationalization ef existing .P>riti<h organizations ( hrougliont tin*. T^jinpire might 
he vi,'garded only as a tirst step, 'flic ultimate objeetivi^ sliould bf‘ lo rationalize 
ahstracl.ing and edber scicaif ific infoi‘ma.t.ion services fhrouglioiit the. English- 
Sjieaking world. 

Tile Corniniitee eonsidiTiMl that this whole issiu' would have lo be the subject 
of detailed eiujuirv before any definite pro])()sals vere put forward, in view, 
however, of ibe growth complexify of science and teehnof.gy anfl the penetra- 
tion of science into almost all bnman a(divitie«i. it seems i‘^.se!;lial lliat elTorts 
should be made to provide as elTicieiit an inforniatiori serviia* as possibhn In 
order to i.mploment the clauses of the Atiantii- ('barter, will there not be need 
for thii orderly (‘conomic collaboration of nations*.^ Siigg^esiinns have bee.n made 
from time to time that information collected by individual emintiai s sbouhl be 
brought togetliei’ lo a cent?‘al Bidted .N.ations Economif* Bureau (or Jtureaux). 
Scientific research and tec.lmieal dev(‘l(>prnt*nt have a fundamental b(\‘iring on 
economic factors, and it is very nece.ssury that the organization in each 
country for the collection and corndation of scientilic. iiiforinalioji sliould be 
of such a kind that it would aid the collei^tion of data hy the eeonomit'* bun'Mux. 
2. Collaboration in Research — 

(a) ('ixo'dinatinji of Cowinnu SeifoUfir Servirrs, — The (‘ojnmittee agreed 
that in princij^ie there, is a strong case for promoting cfdiaboratif'.n in research 
on comnion problems, because sucb c«>lial)oration w'oidd inevitably faidlitate 
the- attainment of s]>ee.ific objects to the benefit of all. The folkwving resolu- 
tion of the Newv Zealand Council for Scit nlific and Indr.strial Itoearcb is typical 
of the desire to support such collective' efforts. 

“That this Council fully supports the principle of coordination and collabora- 
tion in research work as a means of pi-omoting pr(.)gress to the advantage of 
all cmmtries and is willing to cmisirler any specific plans towards tliat cnd.“ 

The National Research Council and the NatioTial Researeli Puiard of South 
Vfrica are also wliole-heartedly in favour of the more easy interchange of 
scientific workers of every kind, and agree in princi]ilc to the setting up of a 
'permanent imperial scientific liaison committee* which should do valuable work 
in keeping workers in places remote from the great centres of scientific activity 
informed of what is going on and in making the best use of them for the general 
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good. Collaboration on problems in medicine and agriculture may be 
easier and simpler to arrange than in industry where conflicting interests some- 
times impede close collaboration. Nevertheless, the Committee were informed, 
many of the United Kingdom Industrial Besearch Associations have Dominion 
members, collaboration is well extended and its advantages were appreciated. 

(1) Empire Supported OrganhaHons . — There are already in being within the 
Empire a number of (‘OopcTutive rosearcli services, and one for locust 
research which is financially supported and administered within the Empire, but 
covers foreign lerritories as well as 1 British. 

The Imperial rnstitute of Entomology and the Impcaial i\Iycological Insti- 
tute, in a.d(lition to their inrormation s(‘rvices, aid in the identification of insects 
and fungi. The stalT attached to the Eandiam House Laboratory searches for 
pai'asites of insect pests and sends them to entomological departments. At 
Cambridge, work in g('.netics is in progress on potatoes collected from the Andes. 
These various activities are financa'd coopc^rativtdy by Empire governments and 
ixre administered by the Executive Couiudl of llie Imperial Agricultural 
Bureaux. 

Several oversea governments — in the Dominions, India and the Colonies — 
contribute towards research activities in the United Kingdom on subjects in 
which their countries are particularly interested; for instance, in the Wool 
Industries R^esearch Association, the Food Investigation Board (D.S.I.B ), the 
Imperial Forestry Institute, etc. The work carried on by the Pest Infestation 
Besearch Committee, now financed and administered by the D.S.I.B. (U.K.), 
developed from that started by the Empire IMarketing Board and, thereafter, 

carried on for a few years on a cooperative basis under the Executive (kiuncil 

of the Imperial Agricultural Bureaux. It is engaged on vital research and 
control work on pests attacking grain and otlu.T foods and^ raw materials, wl;en 
in store. Since losses from sucli causes are universal and in the aggregate 

immense, tlie^re would a];pear to be urgent need for internalional collabora- 

tion to develop reliable metbods of preventing the spread of these pests. 

Just before the war ste])s had V>een ttdscn towards placing on an intenvational 
basis the work of the International Tioenst Besearch T’ornmittce which is centred 
at the Imperial Institiite of Entomology. WidiJy based international co- 
operation to control deprcdatioiiB by locusts wouKl seem obviously desirable. 

(2) International Organizations . — Among tliese wo^re tlic international bodies 
which provided a common service, e,g,^ the Inlernational Bureaux of Weights 
and Measures in the l\*ivill<)n de Breteiiil, Sevres, Paris; and the International 
Unions wliich before flu? war arranged through their meetings for coopciration 
in several branche.s of science — seieiilific radio, astronomy, meteorology, 
geodesy, etc. There were also oceanographical and zoological laboratories 
which w^ere almost international in character. The Hmh Altitude Besearch 
Station on the Jungfraujoch provides another case of international cooperative 
research . 

Further examples of international collaboration wore to be found before the 
war in various health organizations such as that of the Leiigue of Nations, the 
Office International d ’Hygiene in Paris and the International Health Board 
of the Bockefeller Foundation of New’ York. 

Before the war there w^ere also world organizations, such as the International 
T'ostitute of Agriculture (Borne) and the World Pow’er Conference (Paris), making 
valuable statistical or technical compilations and investigations in regard to 
agriculture and the fuel industries respectively throughout the world, and 
providing centres of information thereon. There w’ould appear to be room for 
ar international body to perform similar service in relation to the world’s 
mineral resources. 

Most of the essential services mentioned above will need to be reviewed and 
revived in the most suitable form and on as widely international a^basis as possi- 
" ble, after the war. Anglo-American initiative may be required to re-establish 
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such cooperation. Machinery for close collaboration in research and the estab- 
lishment of laboratories and institutes common *to the Empire or the world, 
will require further consideration. 

(6) The Promotion of Research on Common Problems . — A host of important 
problems of world-wide significance are being investigated independently in 
Empire countries and elsewhere. Many of those rosoarches are wholly financed 
and administered by governments through departments of stale or other organi- 
zations. Advantage would result from cooperation ])etweeu tliose countries 
willing to pool resources for the common good. 

Sojiie of the problems are common to all countries : others only to parts of 
the Einy)ire. Idicy cover a very vvide range of subjects and many are of great 
importance ; they include, for instance, food production and }>rcservatioij, pack- 
ing and traiisj)ort; mitiMtion aiid dietetics; human and animal diseases; plant 
pliysiology and pathology; soil erosion; production of raw materials; treatment 
of minerals, tihres, oils; iiidustrial problems; aeronautics and navigation; com- 
munications ami defence. 

In addition there are many problems which should be immediately tackled, 
relating to the production and storage of foods of higli nutritional value to be 
used in the immediate post-w-ar period for feeding the people in the devastated 
areas. These problems, apart from any other considerations, demand imme- 
diate cooperation in the technical field. They are jirobleiris which must be 
solved if the provision of such foods is to become practical and sufficient.' 

Further problems which might be considered are connected with improve- 
ments in the efficiency of public services such as power, transport, fuel, hous- 
ing, roads, w^ater, sewage, etc., most of which are the subjects of research by 
governmental organizations in one or more coiuitries of the British Common- 
wealth and are related now to programmes of post-war reconstruction. 

There arc also geodetic surveys throughout the Empire and a number of 
other subjects such as magnetism, meteorology, scientific radio, ecology, oceano- 
graphy, ethnology, etc,, in which collaboration within the Empire wdJl be needed 
after the war, both from the purely scientific and the applied scientific points 
of view^ The researches which may he undertaken by the recently established 
Colonial Eesearcli Committee under Lord 'EPailky’s chairmanship should also 
be coordinated w^ith W’ork in the Dominions and other parts of the Empire. 

8. Organization of Collaborative Research — 

Tii is sometimes suggested that a large cornprehensiv.e organization should 
be set up to plan and integrate scientific efTort williin the 7'jripire. The funda- 
mental difficulty in establishing such a body w^ould be that the most active 
peoyde responsible for organizing scientific effort in the several parts of it could 
very seldom be brought to consult together. Tt w'ould seem better so to modify 
existing organizations as to make close collaboration possible. 

Each government concerned should, we suggt^st, maintain in London one 
or more liaison officers wnth scientific and technical experience, wdiosc duty it 
would be to represent their governments on scientific matters, to explore n(‘W 
scientific developments in tlie United Kingdom and to make arrangements in 
connexion witli the increased exchange of scientific personnel which we envi- 
sage. These representatives would attend meetings of scientific bodies (official 
find unofficial) when desired, and might, together with United Kingdom repre- 
sentatives, and acting with the Boyal Society, constitute a British Common- 
w^ealth Scientific Collaboration Committee for the discussion of the topics of 
common interest: representatives of colonial interests should be incliided in 
this committee. It would report its conclusions to the High Commissioners 
for the Dominions and for India, and to the United Kingdom Government 
through the appropriate channel which, in many cases, might be the Lord 
President's Scientific Advisory Committee. 

Such an organization would in no way preclude special committees from 
being’ set up, or conferences called, to consider particular matters, under the 
cegis either of the Eoyal Society or of the several departments of the Govorn- 
raenft m tb» United Kingdom, the Dominions, India, etc. In fact, direct 
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collaboration in research is as likely to flow from increased opportunities for 
personal visits between scientists in the various countries as from any other 
source ; and joint schemes for research, involving official participation, will 
frequently result frcnn tlu; recommendations of special conferences attended, 
by the, administrative and scientific heads of national resi^areh organizations 
and by selected scientists skilled in the subject. Such conferences, however, 
cannot be in permanent session. A standing Jiritisb (knnmonwealili Scientific 
Collaboration Committee, with the contacts suggested, should bo of value in 
maintaining irri'ormation alM>iit research in ])rogress, in pre])aring tlie way for 
specialist con/e-najtavs, a? id in imihiug Iroin time to tiine proposals for coopera- 
tive action. 

d. Flow of Personnel— 

Thr Committee surveyed the question of grants available to scientific workers 
both in the United Kingdom, the Dominions and India, grants not only to 
enable them to carry out rescMirch work in various universities and instii-utes, 
but to allow tliem to move from one centre of reseiirch to another, or to travel 
from one part of the Knipire to another, it was clear that grants for students 
to travel wta-e more naalily available ihan grants for senior workers (of the 
l(‘cturer and junior professor stairding). As tlien; are hot ween 2,000 
and o,00<') professors, assistant professors and readers or senior lecturers 
in the A-arious universities of t]i(‘ Empire, it was (‘Stirnated that thirty times the 
present available funds for facilitating visits ('.ould wcdl he nsiid. Tt is, however, 
not only provision foi* academic staffs whicli sljould be made, but also an 
i‘xt('nsiou of jiresent facililios for graduate students, industrial scientists, and 
scicaitists woi’king in government iiistitufioiis. Desides sliort visits, arrange- 
miuits for longijr periods might often be via-y valuable to all parties. All this 
Avoulcl t*,erlainly be very valuable in the Colonial Ihnpire, in making colonial 
problems better known and in bringing knowle<lge and experience gained else- 
where to stimulate l<U‘al research workers. 

Freer interchange should take plac'c also during early post-graduate years, 
particularly for vocational training. Tf financial arrangeinents could bo made, 
excellent results would he olitained in Iiiglier technical education by the freer 
movement. A succc-ssful exainy)lo of this type of collaboration is the Eockofcller 
IVnindation. s scheme for selected British medical students to pursue their 
clinical studi(‘s in American and Canadian universities. The continuation of 
this scheme on a reciprocal basis sccans liighly desirable. 

The Commit tc'e c'onsidercd that funds should be made available to enable 
senior research \N’orkers to visit and work in otlu*r parts of the Empire, by ^ 
arrangement b^'twc-cm the cuuployrng bodies. Air transport after tlie Avar will 
make travi‘1 much c] nicker, and if funds are available .should greatly facilitate 
(dosc*r collaboraiion. This ])rovision of additional funds for making travelling 
pos.silic^ to sf'ientiric worlcors is therefore’ a forcunost recommendation of the 
committee. This conclusion Avas sympathcHically n'ceived lioth by the secre- 
tary of th(' Levc'vhulmc? Trust, and by the secretary of the Scientific Committc^e 
of the' Britisli Council. The. funetions of the rc'.eently a])pointod trustees of the 
Kuffic'ld Foundation would seem to inedude the y) 0 ssibility of support from that 
great new benefaction. 

Tt was stated by 1 \Ir. Evei.yn Shaw tliat, if funds wc^re available, tlie mimbgr 
of 18^)1 Fxhibiticui Scholarships awarded could be nearly doubled AAuthout in 
anv way loAvering the? standard : and, in Anew of the excellent results achieved 
by the 1851 sidiolars*, it Avould seem AA^ortb wbile to increase the funds available 
for this edass of Avorker. Tbc' Colonial Besearch rommittee might be able to 
assist in such a project, so far ns the Colonial Fiinpire is concerned^ 

Tliere is necnl for a closer study of the grants available for the encourage- 
ment of scientific! research in the several parts of the Empire, including the 
provision of roscarcdi studentshiyis and fellowships, and consideration should 

* Between S and 9 of the 700 scholars have already been ejected into the Fello wship of' 
the Boyal Society- 
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given to the possibility of instituting a scheme of sabbatical leave for mem- 
bers of the scientific and technical staffs of university departments, govern- 
ment laboratories, refjearch associations and the like, 

5. Becommendatioiui 

1. That the Boyal Society should invite representatives of the appropriate 
scientific, technical and official bodies to meet as early as possible this year: — 

(а) to discuss in general the further development of abstracting and informa- 
Hon services as a cooperative effort between English-speaking countries; and, 
'if agreed, 

(б) to propose machinery 

(i) for making a more detailed inquiry, and 

(ii) for formulating more definite plans than are embodied in these recom- 
mendations. 

2. That a suggestion be made to the governments of the various English- 
speaking countries that they should consider the possibility of maintaining 
'permanent scientific and tecJinical representation in London and possibly also 
in other capital cities of the English-speaking world. 

3. That if scientific and technical representatives of the Dominions and 
Tndia are permanently established in London, these, together with official 
representatives of science in the United Kingdom and the Colonies, should be 
constituted a British Commonwealth Scientific Collaboration Committee , to 
•act with the Eoyal Society in the discussion of topics of common interest, to 
keep in touch with all agencies and organizations for the collection and disse- 
mination of scientific information, to further schemes for cooperation in research, 
•and to make such recommendations and proposals for common fiction as seem 
fit. 

4. That if scientific and technical representatives of the United States and of 
other countries outside the British Commonwealth are established in London, 
arrangements should be made to seek their cooperation, so far as practicable 
and appropriate, in the work of the British Commonwealth Scientific Colla- 
boration Committee. 

5. That the attention of the governments concerned, and of independent 
•agencies, should be called to the very great value of frequent and easy personal 
contacts and exchanges between research workers, and students, in various 
countries, which air transport should greatly facilitate in the future. For this 
purpose, largely increased funds would be required, and some plan for coordi- 
uiation would need to be worked out with the various grant-giving bodies. 

6. That the attention of the various governments, pf universities and of 
•other authorities be drawn to the advantages which would result from the 
institution of a system of sabbatical leave, to enable the scientific and technical 
staffs of academic, government and industrial research organizations to make 
iuller use of such facilities as may, from time to time, be available for visits 
'to otlier parts of the English-speaking world. 


n. PAELIAMENTARY AND SOIENTIFIC COMMITTEE 

An unofficial group of memhers of Mh Houses of Parliament and representatives 
of certain scientific and technical institutions 
Scientific Besearcli and the Universities in Post War Britain 
PART I. THE NEED FOR INCREASED RESEARCH 

(a) General 

1. If we are to improve our standards of living after the war and to maintain 
our position in the world, research in many categories will have to be undertaken 
on a scale not hitherto contemplated in peace-time. The resources upon which 
we depend for our schemes of reconstruction and social betterment will have to 
1)8 used ond developed with the maximum vision, intelligence, and enterprise. 
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This can only be ensured by the application of active and well-directed technolo- 
gical research firmly based on the foundation of scientific discovery. 

2. Britain cannot afford to fall behind other nations in this essential task 
of research, if only because of its density of population, and its position as the 
centre of a wide empire. If we are to maintain our position we must take full 
advantage of the native ability of our scientists and engineers, and the intelli- 
gence and craftsmanship of our w^orkers. Our industry will have to concentrate 
increasingly on the manufacture of products which demand a special degree of 
intelligence and technical skill in the making. Science will have to be applied 
increasingly to ensure the best use and maximum yield of our soil, animals, 
forests, fisheries and mines, and the development of our colonies and protec- 
torates, as well us the maintenance of health and the prevention and cure of 
disease. 

3. In the period between the two world w^ars we began to lose our pre- 
eminence in production to later entrants in the field. The work of our scientists 
and technologists since 1930, however, has demonstrated conclusively that this 
was not due to any diminution in our nartive talent. We should do well to give 
this ability ample scope in the peace that Kes ahead. 

4. Modern creative scientific work is largely a matter of teamwork directed 
by first-class brains, but this has to be follow^ed by practical application and 
testing, calling for large numbers of scientific and technical personnel. For 
these the present scale of our provision of university and technical education is 
below that of either the U.S.A. or U.S.S.E. and calls for immediate steps tO' 
secure expansion — since the building up of research schools is a matter of years 
and the training of the personnel cannot take place on an adequate scale until 
this has been done. Indeed, it is probably for this reason that our failings have 
not, so far, been more fully revealed, since the results of the huge scientific 
investments of America and Eussia w'cre not due to make themselves effectively 
felt until (say) 1950, by which year they would (leaving the war out of account) 
have been overwhelming. 

5. According to recent estimates the university income of the U.S.A. (popula- 
tion 133 millions) is more than 10 times greater than that of Great Britain 
(population 46 millions) and her total research expenditure, £70,000,000 a year, 
at least 10 times as large.* It has also been started that the expenditure of the 
U.S.S.E. on research and universities is on a similar scale to that of the U.S.A. 
Such comparisons are admittedly rough and tend to neglect hidden assets and 
endowments in an old-established country like ours, but they cannot be ignored, 
and certainly provide a significant indication of pre-war trends. 

6. In this country the problem has, in many respects, been approached with 
less energy and foresight, but there are now encouraging signs that we are 
beginning to appreciate the need to revise the scale of our efforts. We should 
certainly look forward to spending at least 10 times as much annually after the 
war if we are to provide the basis without which neither our agriculture nor 
industry can effectively meet the needs of the future. 

(b) Fundamental Research 

7. It has been represented to our Committee that there should be a consider- 
able development of fundamental or pure research in the United Kingdom. 
We are beginning to live too much either on past endowments or on private 
benefactions from abroad, e.g., on those of the Eockefeller Foundation. It is, 
however, essential that this country should continue to play its full part in this? 

*Total expenditure in the universities and university colleges of Great Britain was £6*7 
millions in 1938-9. The total research expenditure in this country has been v^rknialy estimat- 
ed, the highest figure being £7 millions, given by Lord Falmouth in the Hous^f Lords, 22nd* 
July, 1948. 

Total expenditure in aU universities and colleges of the U.S.A. (excluding Junior Oolleges) 
was 1420 millions in 1935-36 ; that of the 150 major univernties was $265 nmlions. The total 
reaearoh expenditure of that country exceeded $300 millions for 1935-S6. (NationaJ Besouroep 
Planning Board : Hesearch— a National Reeour^ Part. I, Section 6.) Reeent estimates bavw 
been of the order of £70 millions. 
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vital work of research. Applied science cannot live on the fundamental dis- 
coveries of past generations. Unless fresh discoveries are made it dies of 
inanition. Moreover the search for truth has always been an essential accom- 
paniment of higher education, and teaching becomes ineffective if research aimed 
at the extension of knowledge is allowed to languish. Such research, however^ 
cannot be confined to universities. Industrial and Government research organi- 
sations have also an essential part to play. But wherever fundamental research 
is conducted it is clear that the Government will have to give far greater financial 
assistance and encouragement in the future than it has in the past. In this 
connection we have the valuable assurance given in the House of Lords by the 
Paymaster- General Lord Cherwell (20 vil 43) “that it is the policy and intention 
of H.M. Government to increase their assistance to pure research,” and that he 
would “welcome any developments in industry in a similar direction.” 

(c) Agricultural, Veterinary and Medical Eesearch 

8. Agricultural, veterinary and medical research in Great Britain are co- 
ordinated respectively by the Agricultural and the Medical Rest^arch Councils. 
There is need for expansion in both these fields with due regard to the danger of 
sterilising research by its over-regi mentation under the committee system. The 
maintenance of a j)rosperous, efficient and numerous agricultural community 
in Great Britain after the 'war, in the face of competition from overseas calls 
imperatively for increasing activity in the application of agricultural science. 
The present Minister of Agriculture has sho'wn that he is fully alive to this fact. 
If wo neglect to apply agricultural science to the full, the cost of the protection 
that will be necessary to make British farming pay may prove unacceptable. 
As Lord Bledisloe recently pointed out, although onr agricultural rr‘s(*arch workers 
have made discoveries of great value we h«ave failed until recently to be active 
enough in bringing the results of such research on to our farms or into our 
practice of husbandry. 

9. The desirability of continual improvement in the fields of medicine, surgery 
and industrial and public health is accepted without question and has been given 
additional emphasis by the relevant passages of the Beveridge Report. The 
organisations under the purview of the Medical Research Council are vital to 
the national well-being, but in the words of Lord Daw^son of Penn, “they should 
be much more substantially supported in the future than they have been in 
the past,*' Possibly a wdder view might, with advantage, be taken of the 
functions of this Council to include the assistance of research in branches of 
science allied^ to medicine. The inter-relation of animal and plant diseases and 
deficiencies also needs further imd more precise investigation. 

30. The future impact of biological advances in agriculture, rncdiciiie, nutri- 
tion and sociology may well be of the same national importance as that of 
physics and chemistry in the past 50 years. There will have to be a special 
survey of the jDlace of biology in reconstruction, w^ith an expansion of research 
and the formation of further chairs at the universities in special subjects con- 
nected therewith, such as genetics, ecology, biophysics, biochemistry and various 
branches of veterinary science. In all these fields at the present time Britain's 
equipment is unworthy of her responsibilities. 

(d) Industrial Eesearch 

11. Industrial research in Great Britain is mainly conducted by private firms 
in their own laboratories, but we have also our admirable scheme of co-operative 
Research Associations for various branches of industry. The latter are aided 
by grants through the Department of Scientific and Industrial Research which 
is also responsible for certain Government research establishments. The esti- 
mated expenditure of this Department for 1942-48 is £678,696 as against 
i%57,850 for 1937 and £446,214 in 1928. There is a recognised need for large- 
scale expansion of all these organisations and with adequate encouragement from 
the Government tliere can be the most beneficial development as soon as the 
war is over. In the following two paragraphs we give a few examples of this 
recognition. 
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12. The Institution of Electrical Engineers has issued a reiwrt, in which the 
outlines are sketched of a British Electrical Eesearoh Board. The British 
Institution of Badio Engineers has made proposals on somewhat similar lines 
with regard to radio engineering. The recently established Gas Eesearch Board 
is embarking on an ambitious programme. The Federation of British Industries 
has appointed a strong committee to report on the problems of Scientific 
Eesearch in Industry, and we understand it is likely to recommend a substantial 
expansion of the w’ork of the industrial research associations. Manchester 
University has arpyiointed a committee which, in the words of the Chairman, Sir 
Ernest Simon, “hopes to publish a report which will indicate how our scientific 
teaching and research should be expanded and how our relations with industry 
may be developed.” The Parliamentary and Scientific Committee, in a separate 
report issued in June, 1943, recommended an early and substantial expansion 
of the research work devoted to the utilisation of our unique natural resources of 
coal and the indications are that such expansion is already beginning to take 
shape. Already the mine owners have indicated their intention of spending atn 
additional sum of £400,000 to £500,000 for such purposes up to the end of 1945. 
Dr. H. Moore, Director of the British Non-Ferrous Metals Eesearch Association 
in a recent paper entitled “Co-operative Eesearch in the Metal Industries” has 
shown the need for a large development of the Eesearch Association movement 
during the period of reconstruction with particular reference to rnetal research. 
A sum of £500,000 p.a. has recently been made available by the Government 
tor projects of colonial research. 

13. Sir William Larke at a meeting of the Eoyal Society of Arts (February 
1st, 1943), stated that through industrial research alone can we regain even in 
part our position as premier exyiorting nation of the world. Lord McGown 
emphasised the same point in the House of Lords (July 15th, 1943) and at the 
larst annual meeting of Imperial Chemical Industries. Mr. Oliver Lyttleton, 
Minister of Production, in a recent speech about the future of British industry 
-declared: “It is towards the creation of demand and to the use of inventions that 
the economic thought of our specialists must be directed. Mr. Samuel Coiiriaiild 
has advised rnernbers of the Eayon Federation that their rese^arch should be 
increased. He pointed out that all the big textile manufacturing nations of 
the world spend far more thereon proportionately than we do. He urged tliat 
State exj)enditure on research should be launched on a “revolutionary” scale and 
that there should be some remission of the present fiscal burdens on private 
research. Sir Harold Hartley, in a pamphlet just published, has WTitten, “It is 
impossible to avoid the conclusion that if this country is to maintain its position 
in the world markets, our industries must greatly increase their attention to 
research as soon as the progress of the w^ar makes it possible. There is danger 
in delay: markets once lost are not easily regained; and industrialists must take 
active steps now to organise this aspect of their post-war activities.” 

(e) University Research 

14. In relation to science the universities have a dual function of training 
scientific workers and conducting fimdamental research. The financing of 
university research is inadequate under modern conditions. The ordinary 
expenses of research are usually paid out of the general laboratory grant from 
university funds, which are often insufficient. For special or costly apparatus 
or special staff, the professor may frequently harve to go oap-in-hand to one or 
more of a variety of bodies. The procedure is time-wasting, and sometimes 
humiliating and disheartening. 

15. Although private benefactors have repeatedly come to the rescue in 
times past (when taxation wars less onerous), the necessary funds future years 
must come increasingly, and preponderantly, from the State. The present 
Treasury grant (made through the University Grants Committee to which we 
refer later) will have to be increased to allow more adequately for the normal 
cost of running the research laboratories of the universities. It is to be hoped, 
However, that industrial firms, and individuals will continue from time to time 
to provide additional funds for special purposes in which they are interested. * 
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16. For the provision of special costly apparatus tliB most appropriate body 
for administering Government assistance would be the Royal Society. This 
Society at present administers a Government Grant-in-Aid for Scientific Investi- 
gations of £7,000 per annum. The amount is far too small and should obviously 
be increased not less than ten or twenty times as soon as practicable. It should 
also be noted that if the desired expansion of scientific research, and more 
especially research in pure science, takes place, adequate provision must be 
made lor publication of the results. Increasingly great deniands will therefore 
bcj made on the resources of tliose scientific Societies which are mainly res- 
ponsible for such publication. There is at present a Parliamentary Grant-in-aid 
for Scientific Publication: amounting to £2,500 a year for the Royal Society 
and the Royal Society of Edinburgh. This Grant-in-aid is used to assist in 
meeting the cost, not merely of the publications of these Societies, but also of the 
adequate publication of scientific matter through other channels and in other 
ways. Provision should be made for a considerable increase of this Parliamentary 
Grant-in-aid. 


17. Svmmary. Part I . — In the period 1919 — 1930 we began to fall behind 
other countries like the TI.S.A. and IJ.S.S.R. in the scale of application of 
scientific research to technological development in many fields. During the 
present war our scientists and engineers have demonstrated that their capacity 
and inventive genius is unsurpassed. It is now recognised that in the post-war 
period in Great Britain reseai’ch and its application nnist he on a far bolder and 
more imaginative scale than in the period 1919 — 1989. We ought, in fact, 
to look forward to spending at least 10 times as much annually after the war 
on research and development in order to provide the necessary basis without 
which neither our agriculture nor industry can meet the needs of the future. 

PART II. THE SUPPLY AND TRAINING OF RESEARCH PERSONNEL 

18. To enable research work to be adapted and expanded to the peace-time 
requirements which have been briefly sketched it is obvious that there will have 
to be an equivalent adaptation and expansion of the present supply of scientific 
personnel. 

This will be obtainable from two sources: — 

(a) Existing scientific workers released from temporary war-tirne employ- 
ment, the Services and armament work and trained (as necessary) for new 
peace-time research requirements. 

(b) Increased output of scientific graduates from the universities ard tt clini- 
cal colleges. 

19. The sum total of research which can profitably be undertaken is strictly 
limited by the number not only of inspired leaders but of trained workers avail- 
able, and its quality depends largely on the knowledge and scientific acumen 
which the latter bring to the task. That their productiveness can br much 
increased by providing them with suitable laboratories, equipment, and adequate 
auxiliary staff goes without saying, but the production in sufficient numbers of 
the right men with the right training is the first essential in any extension of 
research. 

20. The need for action is of peculiar urgency because we have in the techni- 
cal branches of the armed forces and the Supply Departments a considerable 
reserve of scientific intelligence which will need to be guided into t^ppropriate 
channels when the war is over. It will obviously not be necessary for all young 
scientists engaged in war research to undergo retraining at universities or 
technical colleges, and many of them will have gained most valuable practical 
experience in large scale industrial production or other work. The problem as 
regards many of these men will be to provide means to assist them in learning 
the requirements of peace-time industry or to tide them over the period before 
industry gets reorganised. Industrial firms may be reluctant to offer adequate 
remuneration to men with no knowledge of the particular business. In any 
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industry where a Research Association exists the latter may to some extent pro- 
vide the necessary facilities, but a systematic approach covering the whole of 
British industry is a matter of real urgency. We have therefore been particular- 
ly glad to learn of the appointment of a special Committee to deal with these 
matters. Considerable funds will he necessary to enable the objective to be 
realised without serious loss of time. 

21. Owing to the foresight of Lord Hankey and the Committee responsible 
for the preliminary training of the younger of these men, many of them have 
had substantial, though incomplete, university training in physics, chemistry, 
engineering, radio, etc., though not in the biological subjects, and should be able 
to complete a broader course of education within one or two years. The Gov- 
ernment has already recognised the important part which can be played by these 
men in the post-war effort, and has initiated a scheme by which they will get 
training grants on demobilisation. This is refen*ed to in paragraph 99 of the 
White Paper on Educational Reconstruction. 

22. For the training of research workers ‘this country has looked and must 
continue in the main to look to the universities. With the possible exception of 
one or two of the best technical colleges, there are at present no other institu- 
tions in this country capable of providing the wide and accurate knowledge and 
the strict mental discipline essential for research workers other than those whose 
principal work will be of a routine nature. Our universities must, therefore, 
be re-equipped and expanded to deal with considerably greater numbers of science 
and engineering students than heretofore. 

23. We have more than doubled the output of engineers and physicists during 
the war. The implementation of any thoroughgoing post-war reorganisation of 
research and technological development will require an equal or even greater 
expansion in trained personnel. Our universities will, therefore, need to handle 
ultimately something like two to three times the 1938-39 number of science and 
technology students on this account ydus the further increase for developments 
foreshadowed in connection with science teaching in schools. Academic staff, 
and above all buildings and equipment, will have to be found to deal with these 
incro'ased niunbcu’s. The problem is large and complex and must be faced in 
good time. Tn 1938-39 there were in all 50,000 full-time students in the univer- 
sities of tlje llnitod Kingdom, of whom under 13,000 were studying science and 
technology, just over 1,000 agriculture, and 13,600 medicine and dentistry. 
These were accomTnodated in 16 universities and 4 recognised university colleges. 
Theie can be no question of reducing the numbers in other subjects in order to 
get more scientists — indeed, the increased need for teachers under the Educa- 
tional Reconstr\iction programme, apart from other demands, will cause an 
increase in all subjects. We have, therefore to look to a rapid growtli of the 
Tinmber of science students, and possibly to an ultimate doubling of the total 
numbers enjoying univ(*rsity education. 

24. As those of our universities which now have 5,000 or 6,000 students are 
probably near the maxitnurn desirable size, this implies a great expansion of the 
remaining establishments and possibly the development and promotion of some 
existing establishments such irs the university colleges, to univer.sitv rank, or 
even the foundation of new universities. 

25. The immediate urgency of the subject is due to corditioiib caused by the 
war, but the increased facilities provided will not become redundant when the 
preliminary rush is over. If research and development are to be maintained at 
the level which circumstances demand, there must be a conti^yuous output of 
highly-trained workers in all branches of science and technology. We regard a 
permanent increase in our student population as a national necessity. If the 
amount of research necessary to keep this country abreast of the times is 
mitiiated and industry reconstituted accordingly, the post-war problem will in 
yue course be not to find jobs for men trained in science, but to find such men 
tor the jobs. Many years are required for the production of a trained scientist* 

It 18 therefore not too soon to consider our requirements for 1960. 
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26. One of the war-time measures for ensuring the necessary flow of students 
through universities and higher technical institutes which must be continued arid 
possibly developed further in some form or other is the system of State Bursaries 
and Engineering Cadetships. They should be extended to the biological, 
medical, veterinary and agricultural sciences, not yet within its ambit. In the 
na^onal interest, these Bursaries should be available to all scholars, showing 
sumcient ability and personality to profit by a higher education. The Norwood 
Committee has stated in its summary of recommendations: — 

^ college scholarship at Oxford or Cambridge or a university 
scholarship elsewhere should constitute a claim upon the public funds for assist^ 
ance towards the cost of living at the Universitv subject to evidence of need," 
and also 

"The final award (of State and local Education Authority scholarships) should 
be made by the State? which should bear the cost of scholarships. The value of 
the scholarships should be such as to enable the holder to take full part in the 
life of the university." 

We hope that these recommendations will be generously, implemented by the 
Government, but with due regard to the different educational conditions obtain- 
ing in England and Scotland and to the desirability of allowing the universities 
to have the final say in the maintenance, of their own standards. 

27. To meet with these and other problems with which they will be faced 
immediately demobilisat-ion begins, the staffs of the universities will have to be 
increased. For this purpose they will need to i*ecruit men of ability as the latter 
•«,re released from their presomt war-time posts, but in view of the increased cost 
'Of living, the present low scale of university stipends will need to be revised if 
the right men are to be attracted and retained. To cope with the immediate 
post-war influx referred to in para. 25 there should be priority of demobilisation 
for university teachers from Government service. 

28. Greater aid should also be available for young graduates who wish to 
continue studies for a higher degree, and who could at the same time give help 
and gain useful experience in demonstrating. At present there is nr dearth of 
post-graduate scholarships and even more oE post-doctoral fellowships. Sums 
need to be made available for this purpose. There would, however, appear to 
be considearble justification for suggestions put forward that a proportion of the 
staffs of industrial Bescarch Establishments should be recruited from recent 
graduates, in order that training as investigators and the acquisition of what 

-might bo termed technical, rather than, fundamental knowledge, should take 
place in the laboratories of the industry concerned. 

29. The present inadequate D.S.I.E. grant for students in training for 
research does not normally exceed £120 p.a. at universities other than Oxford 
and Cambridge. It should be increased so as to allow the student to take part 
on an equal footing in the activities of his fellow students since these form a 
part of his training for industrial and other research and are no less valuable 
iihan his work in the laboratory. At the present time these D.S.T.B. grants do 
not exceed 100 in. number and they need expansion in number and value as well 
as in the range of subjects which they cover. They should be given, without any 
geographical ties and should be available for use in any suitable university or 
research institution whether at home or overseas. When desirable they should 
he suflSciently generous to permit a certain amount of travelling. The medical 
and agricultural sciences should be similarly provided for through the Medical 
and Agricultural Besearoh Councils. 

80. Universities might also usefully arrange advanced courses of lectures by 
specialists from industrial and Government laboratories as well as from other 
universities. These might also be made available to non-merabers of the univer- 
sity so as to provide an opportunity both for keeping industrial scientists in 
iouch with modem, academic work and academic scientists informed of develop- 
ments in applied fields. As Sir Lawrence Bragg has pointed out, everything 
possible shoidd be done to ensure a greater and better organised interchange of 
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scientific personnel between industry and our universities. It is desirable tha 
facilities should be provided in suitable cases whereby industrial scientists be 
seconded to universities both for research and teaching. Opportunities should 
also bo provided for academic scientists to carry out research in industrial 
laboratories. Industrial concerns should be encouraged to make such special 
facilities available wherever possible. i u. 

31. The rapid development of scientific knowledge and techniques makes it 
difficult for many individuals to keep abreast of their own and allied subjects 
once they have left the universities. Moreover, during the war many young* 
scientists have over-specialised in a particular subject because of war require- 
ments. Such individuals could receive great assistance at post-graduate re- 
fresher courses. These courses could deal both with recent develojiments in a' 
broad field or with special problems and particular technique. 

32. In the case of university teachers proper the financial position is onl7/ 
slightly better. An enquiry conducted by the Association of University Teachers 
in 1937 in universities other than Oxford and Cambridge showed that the aver- 
age salary of all grades of lecturers at the age of 30 was only j6313. This compar- 
ed with £354 for a secondary school teacher and £400 for the Civil Service 
scientist. (The latter, incidentally, is paid only about two-thirds the average for 
the administrative grade and such differentiation is, in the opinion of this Com- 
mittee, entirely without justification.) It is true that in some cases the basic 
salaries are supplemented by examination, coaching and similar work, but this 
sometimes involves an undue interference with the exercise of a capacity for 
original research at a time when that may be at its highest level in the early 
thii’ties. To encourage the man with a bent for teaching, as well as the man- 
keen on research, to stay on at a university after graduation and give his best, 
an overhaul of the system of salaries and grants is needed. 

33. Direct Government assistance to universities now takes the form of 
an annual grant from the Treasury of £2,250,000 per annum, its allocation 
being in the hands of a Treasury Committee, the University Grants Committee' 
with a permanent full-time Chairman, Secretary and Assistant-Secretary. In 
addition local authorities and other Government Departments provide just 
over another £1,000,000 p.a. The Treasury grant will have to be substan- 
tially increased, say, to £6,000,000 or £7,000,000. 

34. University buildings and equipment, including libraries, will also call 
for re-equipment and enlargement. This calls for capital expenditure of 
considerable magnitude and priorities of a high order if there are to be ade- 
quate facilities for the large number of post-war students envisaged. A sum* 
of at least £10,000,000 may have to be spent over the first 5 post-war years- 
for this purpose. 

85. We presume that the University Grants Committee must shortly be- 
considering immediate needs of the universities, both as to capital expenditure 
and income, to enable them to (farry out adequately the vitally important 
duties which they will be called upon to undertake when demobilisation begins. 
We hope that in such event they will consult industry and the professional 
institutions, that their findings will be bold and that the Government will 
implement them generously. 

36. It is doubtful if the University Grants Committee as at present 
constituted, has either the powers or the machinery for setting in motion the 
major changes now required. Its present constitution excludes membership' 
by those actually engaged on University work, and it is without any re- 
presentative of the “users" either of university trained personnel or of the 
results of University research. It can represent to the Treasury the case for 
expansion and recommend allocation of the funds available, but it lacks any 
power to consider University policy as a whole or to advise the creation of 
new chairs, new departmente or new universities. 

87. We regard it as vital to preserve the present freedom which the* 
universities enjoy from control by the Board of Education or other Govern- 
ment Departments. This is a most valuable feature of our educational 
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system. If, however, the universities are to ensure the best use of the 
increase of State assistance and of co-operation with Industry which we con- 
template, we think it desirable that they should take suitable steps to estab- 
lish an effective Advisory Council which will be able to effect co-ordination 
and eliminate any unnecessary or wasteful overlapping. Particular universities 
may have to concentrate on special fields of training and there may well be 
a need to carry out a general survey and ensure efficiency nil round. 

38. The universities already possess in the unofficial Committee of Vice- 
Chancellors and Principals the nucleus of such a central body. It is desirable, 
how^ever, that representation should include the teaching staff of the Univer- 
sities and persons of distinction, in industry, medicine, agriculture, educa- 
tion, the government services, etc., in which University graduates are 
employed. A single body of tliis kind, however, would be too large and 
unwueldy for efficient operation and a smaller University Council should be 
formed from it. Special interests w'ould be dealt with by special sub- 
committees. 

89. This Council would be set up by the university interests themselves 
in consultation with the other interests concerned. It would thus in no "way 
encroach on the essential freedom, diversity, integrity or independence of 
our universities. It would help to ensure that these essential privileges are 
not endangered by any charges of waste, inefficiency or confusion and provide 
a satisfactory answ^er to those wlio may suggest that there can be no substan- 
tial increase of university grants without introducing some measure of Gov- 
eniivient control. This in our view it is imperative to avoid. 

40. A farther problem that should also come under review in this connec- 
tion is the need for recognition that science is an essentia] ingredient in all 
education and for ensuring that our future administrators, whether in Gov- 
ernment or industry, have some knowledge of its methods and possibilities. 
Neither in teachers* training colleges, the public or secondary schools, nor all 
the universities, is there an adequate appreciation of the universality of 
science in the modern world. The solution cannot be discussed here, but calls 
for earnest attention. 

41. The Norwood Committee on secondary school curriculum has slated, 
Neither in teachers* training colleges, the public or secondary schools, nor all 
the first stage the course in all schools and for all pupils should consist of a 
general approach to the main fields of Natural science. . . , Degree courses 
comprising several subjects of Natural science should bec.onie more common 
and be more commonly taken in universities in order to increase the number 
of teachers.’* We welcome these view^s and hope they wdll be put into prac- 
tice. It is equally important that the science graduate should have a good 
general education and we support the further recommendation of the Norwood 
Committee that “A pronouncement, conceived and expressed on broad lines, 
should indicate the qualities of mind and character, the general and particular 
training which it is desired to see in students undertaking university studies 
in the various fields of natural science.’* 

42. There is a further point. A Ileport issued by the Advisory Council 
to the Committee of the Privy Council for Scientific and Industrial Eesearch 
as far back as 1916 (Cd. 8336) states, “Effective research particularly in its 
industrial application calls increasingly for the support and impetus that comes 
from the systematised delving of a corps of sappers working intelligently but 
under orders. . . . Without the scientific rank and file it will be as impos- 
sible to staff the industrial research laboratories which are coming, as to fight 
a European war with seven divisions.** There are many men of this type, 
some of high intelligence within their own particular compass, for whom 
systematic training should be provided, but for whom a university course is 
impractical, inappropriate or uncongenial. It is possible that the solution of 
the problem may be found in the reorganisation and improvement of our tech*' 
nical colleges. There are some, even now, offering the necessary facilities. 
Conversely, there will be a number of those in technical schools and colleges,. 
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and perhaps in the young people’s colleges, who reveal an aptitude for scienti- 
fic work and would benefit from a university education. Special avenues into 
the universities need to be devised for such men and arrangements made for 
the scholarships or bursaries required. 

43. A related problem, of first importance to the adequate development of 
•our science departments, is the supply and training of laboratory technicians. 
These may be trained in any laboratory, but the universities or technical 
colleges are better suited for the purpose. Consideration might be given to 
:the setting up of training schools i&c technicians and to the awarding of 
< diplomas in laboratory arts.*** It is highly desirable not only that these tech- 
nicians should enjoy a better status and remuneration than, in many cases, 
"they do to-day, but that systematic training courses and time off for etudy 
should be a condition of their employment. In the past, far too few labora- 
•tory technicians or mechanics have been employed in the average research 
laboratory in the United Kingdom. Experience in the U.S.A. and elsewhere 
shows that one graduate research worker can, on the average, usefully 
•employ at least three laboratory technicians. 

44. A great expansion in technical education was planned before the war, 
and is now more than ever necessary. As indicated in paragraphs 80 and 83 
•of the White Paper on Educational Beconstruction : “Plans were in hand 
immediately before the war to increase the provision of technical, commercial, 
and art colleges, and to expand and bring up-to-date, where necessary, those 
already in existence. For this purpose a programme of capital expenditure of 
some £12,000,000 was contemplated. The post-war cost of such a programme 
will inevitably be higher, but it will be of the first importifinco that tliese 

>plans should be revised and expanded to meet new requiremenis, and, as soon 
as possible, carried into effect. Provision will accordingly be made to place a 
»duty on Education Authorities to provide adequate facilitjes for technical, 
•commercial and art education both full-time and part-time, “ and also During 
the war the technical colleges have made a contribution to the specialised 
training of the personnel required in various departments of the war effort, 
^the value of which cannot easily be overrated. Given the opportunity, they 
have shown — notwithstanding the handicaps imposed by war conditions — that 
they can assist in effective training to a degree and in a way, the possibilities 
•of which industry has not hitherto generally appreciated. What is v, -anted, 
if the full value is to be obtained from the developments envisaged is lhat 
industry and commerce should review their arrangements for training, and 
: should co-operate in associating the technical colleges and art schools more 
fully with the industrial and commercial life of the country.’* * We cordially 
welcome these assurances from the Government and hope there will be no 
•delay in putting them into practice. 

45. The question of the respective functions of the universities and tech- 
micsal institutions equally needs careful consideration, if both are to play their 
appropriate part in the higher education of scientists and technicians. As a 
useful step towards the solution the Board of Education, which bears the 
responsibility for technical education, should arrange consultations to include 
-the University Grants Committee and the Vice-Chancellors of the universities. 
'Gonsideration should also be given to the possibility of making more colleges 
into institutes of technology on American lines, with much more full-time 
work and chairs in various branches of applied science (as in the Boyal College 
of Technology, Glasgow, and the Manchester College of Technology). It is 
in such places as well as the universities, that the urgently jpeeded chairs 
»of aeronautics, radio engineering and so on, might be founded. In this con- 
nection the recent statement of Lord Cherwell in the House of Lords on July 
13th should be noted as to the possible founding of a school of aeronauti‘3al 


• The Institute of Physics does award a Diploma in Laboratory Arte; there are very few 

^ndidates, owing to lack of pressure by employers and lack of teaching facilities. 
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science.* It is hoped that in this connection an early decision will be reached 
and the necessary action taken. 

46. Pinally, there should be larger assistance to young people in industry 
to enable them to take full-time courses. The proposals in the White Paper 
•on Educational Eeconstruction for compulsory part-time education up to 18 
are most welcome but are not in themselves sufficient to provide liie nuuiber 
of lirst-class technologists which this country will need. The enthusiasm 
needed to keep up study one day a week for many years for an examination 
which others can take after less than one year’s full-time study is rarely met 
■wdth. Some 80 per cent, of those who have in the past taken up part-time 
courses have not fully completed them. For tlie production of an adequate 
supply of technologists the country w'ovdd need more almost full-time education 
of a limited number of highly selected young people. Only in this way shall 
we be able to produce the men \Affio have a fundamental understanding of 
processes as well as those wffio know how- to work the levers and supervise the 
repairs. By this means also the level and volume of research in technology 
could be raised in a comparatively short time. 

47 These problems, and the urgent one of the supply and training of 
technical teachers, should form the subject of early enquiry. The amount of 
natural ability in search of training is very great. One of our major national 
resources is awaiting full development once we realise that it is now a matter 
of training, technologists rather than technicians. The universities and their 
Tesearch departments hold the key position in this matter. Ihe devoted an 
unsparing efforts of our university professors to keep the flag of research and 
higher education ffying high in Great Britain despite the pressure of other 
•duties and inadequate financial resources and equipment deserves high praise. 
Far greater resources must, however, be })laced at their disposal if they sre 
adequately to fulfil their vital function in the new age into which we are moving. 
'Such expenditure should be au essential investment of high priority m the post- 
war world, yielding in the long term a much higher return than in ?iny alter- 
native field. 


. XT Tj’u At rpepiitlv wrote. — “Let us aim high in 
48. Professor A. V. HiU, number of 

these matters from the ^^tur . ' i 1:^., science and technology; let us 

students who are 8^“ ^rv traccepthw onlv the best students regardless of 
raise the standard of entry, j education bv improvement in 

private means; let us raise the S result 'may then be the 

accommodation, equipment and ea* 6- ^ technical education 

f,ve-to-ten-fold improvement and increase of scieiititie an,i 

.whi'*h the technical needs of our future will require. • . , » 

future report to the geiier.d question o . dorument the Committee assumes that tho 

iLtLfSrUulady to the urgent problem 

of ensuring t he supply of the necessary personnel. 

* “The Government have asked the Aeronsutical Beswreh Committee 

research institutions, and so on. . . . Such an institution, however, ronld not be a 

tute for our fjreat existing research centres such as the National Physical Laboratory ana tne 
•Eoyal Aircraft Bhtablishment, but it could, and indeed it must, carry on research. 

Great laboratories will be required for all aeronautic and ancillary subjects, and it is most 
desirable that this institution should be close enough to one of the great existing research 
•centres for students to be associated with work requiring the most elaborate equipment in the 
country. The school should, of course, be as free from bureaucratic control as are the 


universities, and the teaching staff must have the same freedom as in a university. For all 
this it is clear that a considerable subvention from the Treasury is required. These schemes 
are still at the exploratory stage ; financial and other considerations have still to be taken 
into account. 
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]SiOTE 11.— “HescdTch” in this paper refers only to Scientific and Technological research, 
but this should not be taken to mean that in the opinion of this Committee, other forms 
of research can be overlooked or forgotten. 

SUMMARY OF PROPOSALS 

1. If Britain is to maintain her position in the post-war world and carrjr 
out her plans for reconstruction and social betterment, scientific research and 
the application of scientific knowledge should be promoted on a far bolder and’ 
more imaginative scale than in 1919 — 39. This applies equally to fundamental, 
industrial, agricultural, veterinary, medical, and other allied research. 

2. There should accordingly be proportional expansion of the supply of 
scientific personnel. 

3. This in turn calls for expansion at the universities, and technical 
colleges, and an all-round improvement in the teaching of science and scientific 
principles at all stages ' of education for the whoi'e school population of the 
country. 

4. As a first step there should be an effective organisation of the demo- 
bilisation of the large number of scientific j)6ople now on war work or in the 
Services to enable them to complete their training and to guide them into 
positions where their previous training and their war experience will be of 
special value. It is hoped that this will be adequately covered by the Com- 
mittees under Lord Hankey, but the maximum assistance will be required 
from Government and private enterprise. 

5. The universities should prepare for a rapid grow^th in the number of 
students of science and technology. This wull call for an expansion of existing 
universities, and possibly the development of some existing establishments 
into new universities. 

0. State Bursaries and Engineering Cadetships should be continued after 
the W'ar is over and developed to cover sciences not hitherto included, and 
the recommendations of the Norwood Committee on this point generously 
implemented, 

7. Materials and finance should be made available for the expansion of 
research schools in the universities. The number and value and scope of the- 
post-graduate grants awarded by the D.S.I.R. also need to be considerably 
increased; more post-doctoral fellowships are also required. 

8. University staffs, stipends and buildings should all be increased. A 
capital sum of iJ10,000,000 will be required for buildings arid equipment 
spread over the first five post-war years, as well as adequate priority for tho 
work and materials involved. 

9. The present annual Treasury grant to the universities of approximately 

millions p. a. should be increased to or millions p. a. 

10. The freedom, independence and diversity of the universities should not be 
prejudiced in any circumstances, but to ensure the best use of the increased 
funds, and to avoid wasteful overlapping, they should set up a suitable Univer- 
sities’ Advisory Council. 

11. The recent assurance of the Government that they recognise the 
need for increasing the provision for technical education is most welcome and 
it is hoped that this proposal for a revision and expansion of the £12,000,000 
scheme of development mooted before the war will be put into effect without 
delay.’ The provision of adequate facilities for part-time technical study and! 
training should also be increased. 

12. There is a need for greater assistance to promising youttg people 
already engaged in industry to enable them to take full or part-time courses. 

18.' Courses in “laboratory arts’* should be instituted in order that there 
shall be an adequate supply of properly trained laboratory technicians, and 
young people should be encouraged by the provision of grants to enrol in such 
Curses. The status and remuneration of laboratory technicians require 
improvement. 
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14. The supply and training of technical teachers require urgent investigation* 

15. There should be a considerable increase in the Parliamentary Grants-in- 
Aid to the Eoyal Society for Scientific Investigations and Publications. 
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A STATEMENT 

The relations between industry and education are of fundamental importance 
to the planning of our life as a nation; and it is essential to plan harmoniously 
ior both. This war has already brought with it changes in the structure and 
working of industry, above all on the human side, much further-reaching than 
those which developed during the last w^ar; and, on the side of education, 
plans are being laid for extensive developments which must, if they are to pro- 
duce the benefits expected of them, pay due regard to the needs of industry. 
This does not mean that the representatives of industry should seek, in the 
name of economy, to set; narrow bounds to the ambitions of the representatives 
of education, but rather that, to the extent to which their respective needs can 
be met and harmonized, Great Britain can look forward with confidence to a 
coming period of rapid advance in both industry and education. 

The Need for Cheap and Efficient Production 

In approaching the common problems of both groups, it is necessary to stress 
certain inescapable facts. On the economic side. Great Britain can emerge 
from the present war with hope of steady and speedy advancement in wealth 
;and welfare to the extent, and only to the extent, that British industry is able 
iiO produce efficiently and cheaply a wide range of goods for consumption over- 
seas as well as at horned This necessity is plainly involved in the dependence 
■of Great Britain on large-scale importa of both foodstuffs and raw materials, 
-which will have to be paid for mainly by exports of British manufactured goods. 
This need will exist, however, succeesful we may be in improving the efficiency 
of British agriculture ; and it involves that all plans for advancing the standards 
pf living of the British people must depend, in the last resort, on the efficiency 
of British production and on the ability of British industry to sell goods in the 
world market at prices which overseas purchasers are prepared and able to pay. 
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The Case Against ^Oheap’ Zaabour 

Id the past, insistence on the need for cheap production has often led indus- 
trialists to lay stress on the necessity of maintaining a supply of ‘cheap' 
labour, and even to oppose any development the social services which has 
seemed to threaten, directly or indirectly, the laying of additional costs on the 
producers. It is, however, suiBciently apparent that in thig country the quest 
for ‘cheap’ labour, measured exclusively in terms of low money rates of wages^ 
is bound to end in failure; and it is now generally admitted that labour which 
is badly paid is by no means necessarily cheap in terms of real cost. What 
should interest the industrialist is the productivity of labour in relation to 
earnings, not the earnings as such; and as soon as the question is considered 
from this standpoint it becomes plain that the vital factors, in such a country 
as ours, arc the quality of the labour and the attitude towards producition of the 
individuals who comprise the labour force, at all levels and in all grades. If 
labour is either inferior in productive quality or reluctant for any reason to give 
of its best, Great Britain’s prospect of maintaining a high standard of living 
is poor indeed; for in a contest in terms of poor or reluctant labour what chance 
have we of regaining or of holding a satisfactory position in the world's markets, 
or of playing the part w^e ought to play in the great tasks of world development 
which lie ahead? 

The Changing Age-Structure and its Moral 

Emphasis must therefore be laid above all on improving the quality of 
labour and on ensuring an attitude to production which will inspire all those con- 
cerned with industry to endeavour to raise productivity to the highest possible 
level. Moreover, this requirement is powerfully reinforced by the prospective 
age-structure of the British people. Even if existing trends are substantially 
modified, as we hope they will be, nothing can now prevent the post-war popula- 
tio?i of Great Britain from including for some time to come a much higher pro- 
portion of elderly workers and a much smaller proportion of juveniles than at any 
previous period. Some will doubtless argue that a time when there is a grow- 
ing natural scarcity of juvenile labour is the worst possible time for increasing 
the public provision for education, and this withdrawing a larger number of 
juveniles from the labour market. Our conclusion is entirely opposite; we hold 
that the scarcity of boys and girls imposes upon us as a nation the imperative 
obligation to improve their quality, both as producers and as citizens, to tho 
highest possible point, and we are convinced that this cannot be done without a 
great extension of the public provision for education, of the right kinds, or 
without a changed attitude both of educationists to industry and, to at least 
an equal extent, of industrialists to education. 

I. THREE GROUPS OF ENTRANTS TO INDUSTRY 

From the standpoint of industry, it is necessary to take account of three 
main streams of recruits which at present flow out from the educational system' 
to productive occupations. The first of these groups, and by far the largest, 
consists of those who leave school at the statutory leaving age, and pick up any 
further education outside working hours, save to the extent to which employers 
release them for day-time study. The second group consists of those who remain 
at a secondary or technical school for some time beyond the statutory leaving 
age, and thereafter enter industry without proceeding to full-time courses either 
at a University or at a Technical College. The third and smallest group consists 
of those who enter industry either immediately after a full-time Universily or 
higher Technical course, or after a further period of full-time study or research 
following such a course. These three groups are not perfectly distinct, nor do 
they include quite all the entrants to industry; but they are at present distinefl 
and inclusive enough to provide a clue to the main problems which have to ba 
faced. 

The Problem of Opportunity 

We do not mean to suggest that the relations between these three groups 
will remain permanently what they are to-day. Indeed, if our suggestions are* 
adopted, one of their effects will be to modify the relations whidi exist aft 
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present between the groups, both by making it more certain than it is to-day, 
that the really able man will be able to get the full benefits of higher education^, 
and by broadening the highway by which those who enter industry at the lower 
levels may advance even to the highest positions. It is of the greatest importance- 
to ensure that no brains or skill are wasted either by the premature tenuination 
of the educational process in the case of those who show early promise, or, 
when the enjbry to industry is made early, by the denial oi adequate opportuni- 
ties for higher education to those whose subsequent mental development shows 
their capacity to profit by it. The provision made for the improved preparation 
and training of those who come to industry from the higher levels of the educa- 
tional system must on no account be allowed to block the road to promotion 
to the earlier entrants. On the contrary, improved facilities for continued educa- 
tion at every stage must make it much easier than it is to-day for the ‘late deve- 
loper’ or the man who for any reason has had his education cut short to make 
his w^ay to the highest forms of service he is capable of rendering. 

What Industry asks of the common school 

First let us consider the position of those who enter industry at the statutory 
leaving age. What does industry require of them; and what have they a right 
to require of industry? Industry should not require of them that they shall 
have received at school any specific vocational preparation for the occupations 
which they are about to enter; and there can be no greater misunderstanding 
of the real needs of industry than to suppose that it should. The dtunand 
which industry should make of the.se entrants is that they shall be as intelligent 
and as adaptable as is possible in both hand and mind — that, and nothing else 
than that they shall be inspired with a zeal to give of their best and with a 
creative and forward-looking spirit. Industry itself can best undertake the 
specific training of such entrants, or collaborate with educational agencies in 
providing for it after they have left school. It is altogether the wTOng course 
to attempt to turn the common scliool into a place of specialized trade training 
for those who are to enter industry at the statutory leaving age. 

The Basic Provision of Education 

In saying this, we are assuming that the post-war leaving age will be 15 
at least, without statutory exemptions; and we are also agreed that the leaving 
age should be raised to 16 as soon as it is practicable to ensure a satisfactory 
provision of teaching stalls and equipment. We are, however, of the opinion 
that it. is fully as urgent a matter to improve the quality of education up to the- 
age of 15, and to make provision for continued part-time education beyond that 
age, as to raise the statutory age to 10. We take this view particularly because 
we are convinced that the standards of primary education for the- younger 
age groups have been allowed to lag dangerously behind recent advances in the 
senior branches of elementarv education, and that the continuance of large 
classes, obsolete buildings, iniEerior equipment, and low standards of teaching 
ill primary schools puts fatal obstacles in the way of a right use of the later 
years of compulsory education. We are firmly convinced that the complete 
cessation of formal education, for the great majority, at the statutory leaving 
age is largely responsible for stultifying the efforts of those who are endeavour- 
ing to improve the standards and extend the range of voluntary education among; 
fcoth adolescents and adults. 

Junior Technical Schools 

Our insistence on the need for a non-vocational curriculum up to the statu- 
tory leaving age is not meant to exclude attendance at Junior Technical Schools, 
OI which, on the contrary, we look forward to a very great development. The 
curriculum of such schools should not he (nor is it always in fact) vocational to a- 
greater degree than other forms of general education. It is of cardinal import- 
ance that the main aim of the Junior Technical Schools should be to give a. 
wide instruction in mathematics and basic science and also to continue the* 
education of their students in general and social subjects, rather than to teach 
the technique of any particular occupation or craft. In particular, no less atten- 
tion should be paid in such schools than in any others to the speaking and’ 
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writing o£ good and exact English and to the giving of a clear understanding 
of the essential character and institutions of the society in which the students 
will be called on to play their part. These things, in the. Junior Technical 
Schools as elsewhere, should be taught not merely as separate ‘subjects’, but 
as an integral part of the whole course, and should permeate the teaching of all 
subjects. 

Specialided <Trade Schools’ 

We do not desire wholly to rule out what is called the ‘Trade Schoor, 
specialized to a particular range of occupations^ provided that this range is 
wide enough and the character of the occupations included in it suitable to 
give the school an essentially non- vocational curriculum, and further that the 
curriculum is conceived in the spirit which we have recommended for the Junior 
Technical School, and retains its broadly cultural character. We are, however, 
of opinion that in general, for those entering at 13 or 14 years of age, the Tech- 
nical School is much lo be preferred to the more specialized ‘Trade School’, 
except in areas dominated by particular types of industry calling for a different 
basic educational preparation; and we hold that such exceptions should be 
admitted only after careful scrutiny. We are not dealing in the present State- 
ment with the problems of agricultural education, or we should, of course, 
stress the need for giving careful consideration to the types of curricula suitable 
for schools in predominantly rural areas, and to the importance of making fuller 
provision for specialized higher education for agricultural pursuits. 

A good general education indispensable 

In effect, our view is that all normal children who are expectedTto leave 
school at the statutory leaving age should follow, up to that age, a broadly non- 
vocational course, either in a senior or secondary school or in a technical school, 
and that the learning of any specific trade should be postponed until, by these 
means, a satisfactory groundwork of general education has been laid. It fol- 
lows that, whereas in the Technical School there will be a curriculum centring 
upon basic mathematics and science, but also paying due attention to English 
and to social subjects, in the senior or secondary school that is not primarily 
technical the teaching of cultural subjects will be combined with an attempt to 
give every pupil a sufficient grounding in elementary mathematics and in the 
foundations of science. 


TPbe need to provide lor easy transfer 

One reason for Jtisistence on this basic similarity of courses up to the statutory 
IS that, m order to avoid premature decision of a child’s future, S 
should be made as easy as possible to transfer from one type of school to another 
^fter the age at which transfer will normally take plac4 from the primary to 

The provision for such transfers should be elastic 
movement as easy to or from Grammar or secondary schools 

!! ^ the statutory leaving age 

as to or from schools which children normally leave at that age. It is exceed- 
ingly undesirable, in view of the great differences between early and late deve- 
lopers, to set up any system so rigid as to make early decisions about a child’s 
future education irrevocable, even if they are seen to have been wrong. It is 
cf eoinse, indispensable that, in the planning of the alternative fia-ms of hig hp; 

‘ ® complete acceptance of the principle of common 

standards for all types of secondary school; for without this transfers cannot 

M inferiority will continue to cling to 

rechnieal and Modem Schools as against the Grammar Schools to which alone 
secondary standards of staffing and equipment have hitherto been 

Oompolsoty Oemtinued Sdneation 

assumption that it is intended after the war to 
of compulsory part-time educatioi for all boys and girls 
^tween the statutory leavnig age and 18. and that, even if this development 
of adolescent education has to begin on a relatively modest scale, it will be 
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extended as rapidly as possible to the point at which the working time of young 
persons is divided with approximate equality between education and employ- 
ment. This raises two main questions — ^the character of the curriculum that 
is to be followed in Day Continuation Schools, and the relation between day 
continued education and Works Schools or other forms of education given under 
industrial auspices or from a predominantly vocational standpoint. 

The Continuation School Curriculum 

It is our view that, at all events for as long as the State provision of day-time 
continued education does not exceed one and a half days a week, the curri- 
culum of Day Continuation Schools shall be noii-vocational, in the same sense 
as we have used the term in speaking of Junior Technical Schools. The aim 
of the Day Continuation School should he to continue the adolescent’s general 
(including mathematical and scientific) education, and not to teach the processes 
of a particular trade. To the extent that vocational trade teaching is provided, 
it should be done either in the works, where a special Training School is often 
highly desirable, or in a Technical School kept distinct from the Day Continual 
tion School, even if it forms part of the same group of buildings. This does not 
exclude either the introduction of trade courses into the Continuation School 
curriculum when the total provision exceeds a day and a half per week, or the 
seconding of those over IG for part of their time from the bay Continuation 
School for attendance at more specialized trade courses. But it must be 
clearly understood that the main purpose of day-tirne continued education is 
not vocational, but an extension of general education beyond the statutory 
leaving age and the provision of a much-needed bridge between school and adult 
education. 

The Part of Industry in Vocational Training 

It follows from this conception of continued education that industry must 
itself assume the responsibility of providing, or facilitating, such vocational 
training as it requires of those who enter its service at the statutory leaving age. 
This has a different bearing upon those who are proposing to enter a skilled craft 
by way of apprenticeship and upon those whose jobs in industry do not call for a 
prolonged period of training. In general, it is undesirable for trade apprentice- 
shij)s to begin before 16, or fur those entering upon them — or indeed for anyone 
at all — to leave off full-time schooling before that age. It is especially undesir- 
able for a period before the beginning of apprenticeship to be spe.nt in a blind- 
alley occupation. Provision should therefore be made for prospective appren- 
tices to remain at a secondary or technical school until 16, and the requisite 
scholarships and maintenance gi’ants for this purpose should bo made available 
pending a general raising of the statutory leaving age to 16. This, however, 
should not prevent those who, having left school earlier, show their suitability 
for apprenticeship to a skilled craft, from being admitted as apprentices and in 
such cases it may well be necessary to provide for special day release in order 
to enable such entrants to improve their basic education. 

Bemove the bias against manual occupations 

In this connexion, we wish to stress the need for doing everything possible to 
raise the quality of entrants to apprenticeship in the skilled manual crafts. The 
bias of the educational system has been recently to a growing extent against 
entry to manual occupations, and in favour of directing the boys who are above 
the average intelligence into non-manual work. We protest against this except 
where the non-manual occupations are such as to call for a high degree of intelli- 
gence; but to the extent to which it is the result of a supposed prestige of noU- 
manual work, even of a relatively unskilled kind, we believe the results to be 
most unfortunate. It is of the greatest importance to raise the prestige of high 
manual skill, and to persuade boys, parents, and schoolmasters alike that the 
skilled crafts offer at least as proinising and interesting a prospect, and as good 
an opportunity of advancement, as many ‘white-collar’ jobs. Unless those who 
hold the key positions can be convinced of this truth, and persuaded to act upon 
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it, the development of industry is bound *to be seriously prejudiced and producti- 
vity to remain at too low a level to satisfy the reasonable aspirations of the 
main body of the people. 

The Essentials of Apprentice Training 

Apprenticeship, in our view, should rest on a foundation of all-round work- 
shop training combined with specialized trade education. It is disastrous to use 
iipprentices as a source of cheap labour, and essential to provide for their release 
for specific trade education over and above the State provision in the Day Conti- 
nuation School. It: is highly desirable that all employers taking apprentices 
shall so arrange that a full half of their work-time up to 18 shall be devoted to 
education, including vocational education, and that, after 18, they shall be given 
every possible facility for attendance at higher courses and for preparation for 
vocational examinations, such as the Higher National Certificates. We by no 
means accept the view that apprenticeship is obsolete, or in process of becoming 
On the contrary, we believe that in many industries the need for highly 
trained craftsmen is increasing, and certain to increase, and that even where 
the proportion of skilled workers in the total labovir force is declining, the degree 
of skill required of the craftsmen is becoming definitely higher and more ex- 
acting; and we strongly urge in all appropriate industries the establishment of 
agreed Notional Apprenticeship Schemes under which the industry as a whole 
will accept responsibility for the training and welfare of apprentices, and for the 
necessary release to enable them to maintain their day-time studies. 

The Shortcomings of the ^Night SchooP System 

Wc urge this the more strongly because we are convinced that the existing 
])ractice, whereby most apprentices and other yo\3ng workers have to get their 
higher technical education by attendance at evening courses after a full day's 
work, imposes an undue and illegitimate strain upon the adolescent. This is 
seen, not only in the high percentage who fail to finish the courses upon which 
they have set out, but also among those who do finish their courses, in an im- 
poverishment of initiative and intellectual quality at a period of life critical for 
the full development of the powers and capacities of the individual. We are 
not denying the value of the evening school; indeed, we regard it as an indispens- 
able part of the provision for technical education over a wide field. But we are 
convinced that a considerable element of day-time release is necessary in order 
to enable those who embark on paTt-time technical education to have a reason- 
.able chance of deriving full profit from it; and we urge that evening attendance 
should be regarded rather as a means of finding out which aspirants a're worthy 
of being given fuller opportunities than as in itself a satisfactory means of 
enabling young men of promise to achieve the qualifications needed by them or 
the mental development of which they are capable, given the right conditions. 
Training for less skilled occupations. 

For those who enter industry at the statutory leaving age, not as prospective 
craftsmen, but for less skilled work, or for work requiring only short periods of 
specialized training, we hold that in general such training as is needed can best 
be provided in the works, but that where such young workers show signs of 
special ability, either in relation to their jobs or in any other field, employers 
should be prepared to grant them, over and above compulsory attendance at the 
Day Continuation School, periods of day-time release for further study, accord- 
ing to their several bents, including cultural study which bears no specific rela- 
tion to their daily work, on terms not less generous than would be accorded to 
apprentices for studies connected wfith their craft training. 

Wider cultural opportunities for the repetition worker 

The basis for this suggestion is that, in order to secure a’ contented labour 
force of high productive and personal quality, it is essential to do everything 
possible to avoid a sense of thwartedness developing among those who liave no 
prospect of rising through craftsmanship and higher vocational training in their , 
specific jobs. This requires the widest possible opening of the opportunities for 
higher cultural education during the years of adolescence; for if the chance is 
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JDissed then, it is very much harder for most persons to profit by the oppor- 
tunities for cultural development through adult education at a later stage. 

‘The dual road to development 

It is, in effect, necessary to ensure as far as possible for every young worker 
a dual road to self-development, by broadening the avenues for advancement 
through industry itself, and at the same time offering to those who do not 
travel on by this route the fullest practicable chance of satisfaction and develop- 
ment by the better and more instructed use of leisure. It is no mean part of 
industry’s responsibility to those whom it employs to ensure that both these 
ways of human progress shall be made broad and easy of access to all comers, 

II.— THE SECOND GliOUP OF ENTKANTS 

We can now turn to the problems which affect those entrants to industry 
who remain in full-time education past the statutory leaving age, but do not 
proceed from school to a full-time degree course in a University, or to an 
■analogous higher full-time course in a Technical College. This group is a good 
•deal more heterogeneous than the much larger group which we have been so far 
discussing, for it includes young persons leaving school at varying ages, from 
■about 16 to 19. It should be made clear that wc are not, in this document, 
•dealing at all with the problems of commercial education, or with those entering 
^commerce or primarily commercial jobs. Nor are we dealing with agricultural 
education. To attempt to cover these fields, important as they are, would 
involve entering into a host of questions which were not before us when the 
groundwork of this document was being prepared ; and we do not propose to enter 
upon these questions now. We are dealing with entrants to industry proper, 
and not to commerce or agriculture — and by this we mean that we are consider- 
ing only such jobs as call for manual dexterity or craftsmanship, or for technical 
or scientific, as distinct from primarily commercial, attainments. 

The Second Group Defined 

When boys remain at school until about 16, and then enter directly upon 
manual apprenticeship leading to a skilled craft, no new problem arises; and 
what we have to say has been said already under a previous hfaid. We are 
here considering rather tliose entrants from the higher forms of secondary or 
public schools, or from Senior Technical Schools, who enter industry in order to 
become, not manual workers, but members of the technical or research or 
administrative staffs of industry. It is to be noticed in this connexion that boys 
from the better-known public schools, save where they directly enter family 
businesses, have hitherto played only a small part in the recruitment of industry 
at this stage. The main recruitment has been from the State or State-aided 
Secondary Schools, or from the Higher Technical Sch(M>ls, v here they exist. 
This is a sign that those who can usually do proceed from the y^ublic or Secoiidary 
*School to the University, or to full-time course in a Technic-al (College; and we 
•are of opinion that this is right, and that it is in tlie interests of industry 
to recruit its higher personnel, where it is not promoted from the ranks of the 
manual workers, largely from University graduates or from those who have 
been through full-time higher technical courses rather than from those who have 
left school relatively late without proceeding to a University or its equivalent. 
What industry requires of the secondary schooils 

There will, however, remain a very substantial number who will enter 
.industry direct from the higher forms of a State secondary, or public, or higher 
technical school — ^for example, as assistants in scientific laboratories, or as 
.apprentices of a type intermediate between the works apprentice and the 
graduate entrant of the highest grade. What industry demands of the schools in 
relation to such entrants is that the school-courses provided for them shall stand 
on their own merits, and shall not be devised primarily as preparations for 
University courses which most of those who take them a*re not in fact likely to 
pursue. The adolescent who leaves school to enter industry at 17 or 18 
should have received, up to the level appropriate to his age, a rounded education, 
^nd not part of an education designed for persons whose full-time education is to 
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continue for some years more. To secure this, it is necessary to release the 
schools from thraldom to an examination system conceived too much under 
Umversity influence, or rather from a standpoint which regards the school 
primarily as a place of preparation for University woik. We do not propose to 
enter into the technicalities of the present system of school and University 
examinations, as they affect this issue, but only to record our conviction of the 
necessity of a thorough overhaul. 

Over-flpecialixation at school 

The mam need of industry, in boys entering it from the higher forms of 
public or secondary schools, or from higher technical schools, is the broadest and 
deepest possible development of general intelligence and initiative, and there- 
W'ith a sound basis of general scientific and mathematical knowledge. Prema- 
ture specialization, before there has been time for these foundations to be made 
firm, is as much contrary to the requirements of industry as to the full and 
balanced growth of the individual. To the extent to which the present tendency 
towards premature specialization is due to the high degree of specialization in 
University scholarship examinations, the evil can be removed by planning school 
courses as complete in themselves, and not as a preparation for University work; 
but, as we shall see later, the present system is hardly less unfortunate for those 
W’ho do proceed to a University than for those who do not, and we are convinced 
that a complete overhaul of University scholarship examinations, as well as of 
higher school examinations,; is imperatively needed. 

OpportonitieB lor Higher Education 

The question of opportunity is fully as important for the group of entranta 
to industry now under consideration as for those who enter at an earlier age. 
Indeed, in one sense it is even more critical; for they are apt to fall between 
two stools. Expecting to belong to the higher personnel of industry, rather than 
to the rank and file, they are in general at a disadvantage in comparison with 
those wlio enter after a University or similar course. Many of them, in order 
to get rid of this disadvantage, seek to obtain degrees through external Univer- 
sity examinations, or work at Technical Colleges for Higher*^Niational Certificates 
or other advanced diplomas. When they are compelled to do this over and 
above a full week’s work, the strain is often severe. Many fail to finish their 
courses, and among those who do reach their goal there is often a limited attain- 
ment and a lack of personal initiative which make against success in securing 
promotion to more responsible posts. It is clear that at this stage, as well as 
at the earlier stages with which we have dealt already, everything possible 
ought to be done to assist those who are endeavouring to improve their technical 
qualifications by further study. Release should be made easy, both for day- 
time attendance at appropriate courses, and for private study; and wherever 
possible a period of entire release prior to critical examinations should be 
arranged. Nor should it be overlooked that the advantage of those who have 
been through a full-time University course is not to be measured solely in terms- 
of the higher .specialized knowledge which they have been enabled to acquire, 
but equally in terms of their wider opportunities for sQcial contacts and for 
broadening as well as deepening their knowledge. Accordingly, whatever can 
he done should be done to help this group to improve their cultural and social 
as well as their technical qualifications for higher and more responsible posts. 

The Prospects of Promotion 

It is often said that men who set out to improve their prospects by mean» 
of external degrees or hi^er technical qualifications are more apt to be lackW 
in the qualities of leadership and personality than in other respects. This is a 
reason for widening their opportunities in the way suggested and als(5r in rnany^ 
cases, for giving them chances of promotion, not in the establishments in Which 
they have previously held an inferior status, but elsewhere. It is also some- 
times argued that it is unwise to open the door too wide to the winning of hu* 
paper qiinlifications, because of the danger that the supply of qualified candi- 
dates may greatly exceed the number of higher posts. We agree that thia 
presents a special problem in certain mdustries— in those which are declinix^* 
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ID total strength and in those which employ few technical workers in relation 
io their total labour force. But we do not believe that the danger is serious in 
liiost industries, on the assumption that the post-war economic system will be 
.generally in an expanding condition, and tha't what is called ‘full employment’, 
or something like it, will be a definite part of national economic policy. In 
most industries, the proportional employment of the higher specialists should 
certainly expand rather than contract, as production comes to be more 
scientifically organized; and there ought to be room for much more promotion, 
and not for less. We have therefore no hesitation in pressing for ^ large 
increase in the facilities for higher technical education, not only for full-time 
students, but also for those already in industry who follow higher courses in 
their span, time or, much preferably, with the aid of part-time release. 

III.— THE QUESTION OF NATIONAL SEEVICE 

Before we proceed to consider the position of these recruits to industry who 
enter gainful ernploynieiit nfter a University or equivalent full-time course, it 
is necessary to deal with a problem which aff(?cts educationally both this group 
and the group of which we have just been speaking. This is the problem of 
compulsory national service, which is being widely discussed. We are not 
qualified to say how far such service, if it is introduced, will need in the post- 
war world to assume a military character, or what part of, say, a year’s service 
at 18 or 19 would have to be taken up by purely military training. But, as 
industry as well as education would evidently be very much affected by the 
^Introduction of a ‘national service year’, we cannot pass over the matter entirely 
in silence — the more so because it is very closely connected with another issue 
on which we hold strong views. 

Hie ^Break’ 

It is a matter of common agreement among us, whether we are industrialists 
or educationists, that those boys who proceed from school to a University with 
the intention or prospect of entering industry subsequently would do better if 
between their school and University careers there were interposed some sort of 
‘break’. This has been often suggested in a variety of forms, and on more than 
one ground. It has been ajgued that it would be a great advantage for boys 
meaning to enter industry to get some advance knowledge of industrial methods 
and processes, and of the human side of industry, before taking their University 
courses, whether or not these courses are in subjects directly and obviously 
related to workshop problems. It has also been strongly urged that University 
work would achieve better human results if, before beginning upon it, boys 
leaving school had a period free from examinations and devoted largely to 
practical rather than student affairs. As against this second argument it has 
been urged that it would be dangerous to have so long a ‘break’ as to allow 
youths to get out of the habit of learning ; and in reply to this criticism it has 
been said that it should not be impossible to devise a form of ‘break’ which 
would include some continuance of education (without examinations) side by 
side with a spell of practical work. 

A Year’s Break Desirable 

Our general view is that, if there were no question of compulsory national 
service, it would be desirable to provide for a yeiar’s ‘break’ between school and 
University. Some firms already provide for the attendance of prospective 
employees at their works during the long vacation between leaving school and 
entering the University, as well as for further vacation attendances during the 
University period. Further, a few boys leave school before the summer term, 
and thus get a period of up to six months’ workshop training before they pro- 
ceed to their University course. But these cases are few ,and we are agreed in 
holding that there are serious obstacles in the way of generalizing such arrange- 
ments. We should greatly prefer a ‘break’ of a full year, including some 
provision for continued education during this period; and we believe that, apart 
from the problem of compulsory nat'onal service, the full year would be easier 
io arrange than either a shorter or a longer time. 
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The use ol the 'Seivice Tear’ 

It is, however, necessary to consider how such a system would fit in with 
the introduction of a period of compulsory national service, presumably at IS 
or at least 19. If this service were wholly or mainly military, the need for a 
further ‘break’ on industrial and educational grounds would still remain; but 
the extension of the total ‘break’ to as much as two years would increase very 
greatly the danger that the habit of learning would become undermined before- 
University education could begin, and would have the further disadvantage of 
pushing on the completion of the University course to too late a time in life. 
If, however, the need for military training could be met in such a way as to 
leave room, within the ‘national service year’, for a substantial element ot 
Workshop experience or further education — say, by division into two equal 
periods of military and civilian service — the industrial and educational require- 
ments of the ‘break’ could perhaps be met in such a way as not to postpone the 
opening of the University period for more than a single year, though it might 
be necessary in that event for school-leaving to take place before the summer 
term. We do not propose to pursue this problem into further detail, as our main 
purpose is to emphasize the need for the ‘break’ and for the use of it, without 
complete interruption of the educational process, as a means of giving those who 
intend to enter industry after their University career a preliminary experience of 
workshop practice and orgtanization and of the human contacts of industry. 
National Service and the Second Group of Entrants 

The question of the ‘national service year has, however, also an evident 
bearing on the position of those who enter industry direct from the higher forma 
of secondary or public schools, or from the higher ranges of technical education. 
Are youths, who are destined speedily to be called out of industry by the claims 
of national service, to enter it for a brief period before the call comes, or are- 
they to defer their entry until their term of national service is over? There ia 
much to be said for their entering industry, and then having a ‘break’, not 
from school but from employment, after they have gained a preliminary expe- 
rience of industrial coiiditions. But this must depend on the age at which the 
period of natioiuiJ service falls; for if it falls as early as 18, it is probably better 
for them to remain at school up to that age, and to defer their entry to industry 
until they are 19. 

The conditiane of entry to Universities and Technical Colleges 

Special considerations arise in relation to those who pursue their higher 
education not at a University but at a Technical College. In the case of Uni- 
versity students, we are definitely hostile to any policy which, save under war 
conditions, puts the age of entry at less than l8 or at 19, after a year of national 
service; for we consider that the essential quality of University education is apt 
to be forfeited if a beginning is made at an earlier age. But the conditions for 
entry to Technical Colleges are not entirely the same ; and there is a manifest 
possibility that the introduction of compulsory national service may cut the 
Technical College course into fragments for a substantial number of students. 
This is an additional reason for making the ‘year of service’, if it comes, not 
exclusively military, and for enabling those engaged upon it to continue their 
education by dovetailing Technical College work with their military service. 
That this is fully practicable is shown by the success of war-time courses for 
University undergraduates, which combine preparation for military service with 
regular academic work. Apart from the ‘national service year*, it does not 
appear to be practicable to provide for a year’s ‘break’ between leaving school 
and beginning full-time work at a Technical College. 

IV.— THE THIRD GROUP OF ENTRANTS 

We can now pass on to the problems of University education, as th^ affect 
the supply of the higher personnel of industry and of industriar reseat. We 
have already indicated our strong opinion that University scholarship ^examinsb 
tions, which set standards over a very wide field, tend at present to be unduly 
specialized and to encourage premature specialization at school. We urge 
strongly upon the University authorities the desirability of insista^ rather on a 
fij-m grounding in mathematics and general science than on a high standard of 
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specialized knowledge in setting scholarship papers and in awarding scholar- 
ships; and we hold that examinations governed by this principle and affording a 
wide range of options, including purely cultural subjects, are to be preferred to 
the narrow system at present mainly in vogue. Specialization is of the 
greatest importance, in the higher ranges of knowledge, when an adequate broad 
groundwork has been already assured; but it is entirely contrary to the needs 
of industry to turn out specialists who lack this essential groundwork or are 
unable, for want of a sufficient cultural background, either to speak or write 
good English or to appreciate the wider issues of industrial organization and 
policy, or the place which industry occupies in the community and in the pro- 
cesses of social as well as technological development. Industry looks to those 
who come to it from the highest rungs of the educational ladder to possess 
qualities of leadership, initiative, and imagination as well as technical and 
scientific competence; and these qualities need fostering by a broadly based and 
imaginative handling of tlio students during their undergraduate careers. 
Curricula at the University 

It is no part ot our purpose to proceed from these genoral principles to any 
discussion of University curricula, beyond observing that we cordially approve 
the practice of devoting the final year of scientific courstis to period of 
elementary research under thorough supervision, and that the eurriculuin for 
those proposing to enter industry should not be so crowded as to prevent students 
from spending a* part of their vacations in gaining worl^shop or industrial 
laboratory experience without being heavily penalized in their University 
examinations. We are well aware of the temptation to overcrowd the curriculum 
by the inclusion of additional subjects; but w’e believe most University authorities 
to be both alive to the danger of yielding to this temptation and aware of the 
necessity of leaving room for cultural activities and for the social contacts in 
which so much of the value of University life consists. 

Industry and the Universities 

Complaint is often made that the Universities seldom send their best men 
into industry ; and the common retort is that industry is often unappreciative of 
the University-trained man. To some extent, both complaints ar§ justified; 
and a part of the explanation of both is that there are loo few contacts between 
the Universities and industry. We suggest that, it ought to be a comparatively 
easy matter to increase these contaets. For example, use might be made of 
the academically trained staffs of industrial research laboratories and of other 
qualified men. in the service of industry on the production side to give regular 
courses of lectures to University students; and University teachers and research 
workers could to a greater extent be seconded for periods of service with the 
research staffs attached to particular industries. We also hold that it would 
be a great advantage if more men instead of settling down permanently to 
academic life, could pass over, at about 30, to a period of service in industrial 
research, and if the entire movement to and fro between ‘pure' and industrial 
research could be made a good deal easier than it is at present. This is partly 
a matter of the different salary structures of academic and industrial life; but 
it should not be a very difficult matter to make the necessai-y adjustments. Nor 
should it be difficult to forge much closer links bet\^'een the Universities and the 
businesses which look to them for ’technical and professional recruits, by 
improving the arrangements for University students to gain useful workshop 
experience during their period of residence in the TTniversity. 

Reaearchj ‘pure’ and ‘applied’ 

In this connexion, we wish to stress the extent to which successful research 
work, both pure and applied (incidentally, the differences between 'pure' and 
‘applied' research are often unjustifiably exaggerated), depends on co-operation 
and the free play of mind on mind. Closer, pergonal contacts between those 
engaged on scientific research in Universities, in industries, and in government 
research establishments would bring great benefits to all thr^e groups. More- 
over, in industry both research and production staffs would he the better for 
closer contacts. It is highly desirable to give those engaged on production work 



gtome training in research methods and a period of service in a reseatch laboratory. 
Similarly, those engaged in research on the staffs of big firms and those working 
for research associations and similar bodies should be brought into closer touch 
with one another, and there should be the fullest opportunities for the produc- 
tion staffs of smaller firms to gain direct experience of the methods and aims of 
the research associations connected with their several industries. In these and 
other ways the triple partnership of Government, industry, and the Universities 
in the research field could be made much more fruitful. 

The Claim of Industry to its share of the best 

In our view, industry has a right to claim a' higher proportion of the best 
men from the Universities than it has been getting in the past. This claim is 
based on the imperative need to harness scientific knowledge fully to the promo- 
tion of higher industrial productivity, if the national 8ta!ndards of living are to 
be improved. We believe that much could be done to ensure a better flow of 
scientific brains into industry if the processes of selection were better organized. 
The services performed by University Appointments Boards, good as they are 
in many respects, are not enough, and often involve much duplication of effort. 
We hold that the work done by the Central Register during the war shows the 
value of which such a body, if it were well conducted, could be under more 
normal conditions in marrying the supply and the demand in the case of highly 
trmned scientific workers; and we urge that the Central Begister shall be kept 
in being and reconstituted as soon a's possible on a permanent basis. At the 
same time, we believe that the fundamental remedy is to be found, not in any 
kind of formal register, but in much closer contact between the teaching staffs 
of Universities and those responsible for the recruitment of the higher personnel 
of industry; and we should like to see everything possible done to put this 
contact on a more satisfactory footing. 

The future of the Technical Oolleges 

This brings us to the cjueslion of the Technical Colleges. W^e have already 
expressed the view that the development of industry is likely to call for a 
considerable inctrease in the number and proportion of skilled teclmicians a’nd 
research workers, and that this need will exist at all levels from the highest 
down to the lowest, and will require a great expansion of the provision for all 
forms of technical education. It is sometimes suggested that the higher forms 
of technical education ought to be concentrated in the Universities, and that the 
Technical Colleges ought therefore to be brought into the Universities, shedding 
in the transition the large amount of more elementary work which is at present 
carried on within their walls. We dissent strongly from this proposal, in the 
fonn in which it is usually advanced, though we have much sympathy with the 
aims which lie behind it. It is simply not practicable to separate the higher 
from the less advanced forms of Technical Education, or to bring within the 
•existing Universities the large numbers who need higher technical training of 
•one sort or another. 

. The idea of a People’s TJnivereity’ 

The real purpose of those who make this suggestion can best be served by 
making the Technical College^ and other institutions which suffer from a parallel 
isolation and incompleteness, into the nuclei of a new type of People's Colleges,' 
equipped both to train students for a wide range of vocations and to play an 
active part in the widening sphere of Adult Educaticwi. The grouping of the 
Technical College and of other suitable institiitions upon a common ‘campus’, 
to form a ‘People’s University*, with provision for the easy exchange of teaching 
staffs and for close common intercourse among all the students, ’TtBers by far 
the best hope of endowing higher technical education with that cultural quality 
In which it is now too often deficient, and of constituting it a school of personality 
and leadership as well ns of technical skill. It is probable that this change in 
the character of the Technical Colleges would carry with it a sharper separation 
between the Technical Colleges and the Junior Technical Schools; but thia 



NUFFIELD COLLEGE. 41 

appears to be already implicit in the proposal to create Technical 
High Schools as a part of the new provision for universal secondary education. 

IJlelong Education. 

There is yet another need of industry to which we feel compelled to draw 
attention, although it opens up issues which, if we were to pursue them to the 
•end, would take us far afield from our main subject. Iiulusiiy in^^eds, trom top 
to bottom, and in every part of its human structure, the continual refreshment 
of new ideas. Its leading executives, no less than its managerial and technical 
personnel and the general body of workers engaged in it, need to be kept continu- 
ally fresh in mind by mixing and meeting with others who can bring to them 
the invigorating air of different experiences and a different way of approach. 
To some extent, we have already insisted on this need in what we have said 
about the importance of adult education. But adult education, as it is under- 
stood to-day, does not cover nearly the whole of what we have in mind. It does 
not cover ihe need for making regular and systematic provision of ‘refresher' 
courses for managers and technicians, especially for men in the thirties who are 
at that critical st«age in their careers and in their mental development at which a 
chance to liven up their thinking by getting wider contacts may make all the 
•difference. Nor does it cover the need of those already in high executive positions 
to broaden and deepen their outlook by contact with what is best in contempor- 
aty cultural and scientific thought. We believe that both these needs ought to 
be met — the first by the establishment of regular courses in management and in 
social and economic problems suitable for men who j*an be spared for a few 
months, or perhaps for a' full year, from the businesses in which they have shown 
promise of high achievement, and the second by providing ‘refresher’ courses of 
a wider, cultural character for men who, having already made their mark in the 
business world, are yet conscious of the call to improve their understanding of 
the greater issues of contemporary life and thought. We should wish to see 
both these needs borne in mind in the future development of the ITniversities 
and of Adult Education in its broadest and deepest sense, in which it takes its 
rightful place in society as the instrument of a concept of Lifelong Education 
open to every human being who cares and is able to profit by it. 

V.— THE CONDITIONS OF SUCCESS. 

In the foregoing brief review of a number of aspects of the relations between 
Industry and education we have made no pretence either of covering all the 
ground or of dealing with any matter save in Ihe broadest outline. We are 
putting forward suggestions, and not a considered seheme : and our aim has been 
to provoke discussion, and to test the degree of Hgreemoni which exists among 
our colleagues in industry, in the Universities and Technical Colleges, and in 
other walks of life. There are only tuo ger.eral points which we desire to add 
to what has been said — points which we put last* for the sake of emphasis and 
because they condition all that has been wTilten on earlier images. 

The case for a wider adult Education Movement 

The first of these two points is that we are concerned at least as much with 
the quality, well-being, and happiness of the main body of the manual workers 
in industry as with the condition of those w^ho fill the higher positions in iis 
•service. No success in recruiting a' skilled and intelligent body of men for the 
higher posts will avail us unless at the same time everything possible is done to 
achieve the best possible quality in the ‘rank and file'. This applies not only 
to the skilled craftsmen, but equally to the less skilled workers and to those who 
are engaged upon repetition jobs. It is simply untrue that the less skilled work 
is best done by unintelligent persons, or that the ideal of industry for such jobs 
is the ‘robot'. Jobs that do not call for intelligence ns w’^ell as jobs that do 
call for it are being transferred increasingly from the man to the machine, and 
will be so transferred to a much greater extent in the near future. Attention 
is too often concentrated on the latter type of change: so that the effects of 
changes of the former type are overlooked. In general, we believe that industry 
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will need not less but more intelligence and adaptability as mechanization makes^ 
further advances. It is, however, the case that the workers who are employed 
upon the less skilled types of work, though they will need to use their intelligence 
and adaptability in their work, can by no means be expected to find in it a 
satisfying outlet for their mental qualities. That is one reason why it is neces- 
sary, side by side with the improvement of school education, to make ever- 
increasing and better provision for Adult Education in all its variety, and to give 
the fullest possible opportunity for that ‘Lifelonc; Education' which is the final 
objective of the adult education movement. 

The need for hope. 

Our second — and final — ^point is this. Men work better, and live more* 
happily, when they work and live in hope. No small j)iu't of the reason for the 
slowness of British industry in seizing its opportunities in recent years and for 
its comparative failure to strike out, save here and there, along new lines based, 
on the most recent developments of science, has been its lack of faith in the 
future. Similarly, no small part of the human difficulties,, and of the labour 
difficulties in particular, that have beset industry has come from the same source. 
The promising young workman who can feel sure that his labour is wanted and 
that he will be given a chance of proving his fitness for responsibility and for 
higher f(mna of service, has far more powerful incentives to give of his best than 
can be afforded by any system of piecework or bonus inducements, or by any 
workshop discipline. To most workmen and to many technicians the supreme* 
discouragement to the development and display of the higher faculties is the* 
fear of unemployment — above all when this fear presents itself, as it has done* 
bO largely for a generation past, not as a pt'iialfv for slackness or inefficiency, but 
as a sheer calamity, continually threatening good and bad workmen alike because 
of the defective working of the economic R\^tem itself. Not one of the sugges- 
tions we have put forward will bear its full fruit unless this inhibiting terror can 
be exorcized. In order to get an efficiently staffed indiistrv, aiming with all its 
forces at the highest possible productivity, we must have a forward-looking 
industry, aTmed with confidence in the future, and assured that it will not be 
made the sport either of defective financial arrangements or of official timidity In 
facing fundamental economic problems. It is often said that industry will be 
fruitful in proportion as those who are engaged in it are animated by the spirit 
ol service, and regard themselves as the servitors of spiritual and not of merely 
material values. We endorse this judgment, and we believe the clue to the 
revival of this sense of spiritual values in industry and in the whole community to 
be found, in the economic sphere, above all else in removing from men's eyes 
the spectre of unemployment, and in making plain to all that Government, 
employers, and workers intend to labour in common for the highest possible 
productivity, letting no vested interest, of any sort, stand in the way a*nd with a 
firm determination to make full use of the increased product for the single 
purpose of enlarging the quality of human life. 

SUMMABY OF CONCLUSIONS 

1. That it is of fundamental importance to establish the right relations 
between industry and education and that, in the belief of the signatories, this 
can be done by harmonizing their respective needs without setting narrow 
bounds to the ambitions of educational reformers. 

2. That, in view of the economic situation in which Great Britain will find 
itself at the end of the war, it is indispensable to increase the efficiency of 
British production to the utmost, but that any attempt to re-establish British 
industry in world markets on the basis of low-wage competition is bound to 
end in failure. That, jj^icordingly, the quality of labour and the attitude towards 
production of the individuals who comprise the labour force are the vital factors 
in raising productivity to a satisfactory level. 

B. That the changing age structure of the British population, which involves 
an increasing scarcity of juvenile labour, so far from being a reason for curtail- 
ment of educational opportunities, imposes upon the nation an imperative 
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obligation to improve the quality of its juveniles, both as producers and as 
citizens, to the fullest possible extent, and that this involves a great extension 
of the public provision for education. 

4. That the problems of education in its relation to industry need to be 
considered in relation to the three main streams of recruits who at present 
flow out from the educational system to productive occupations. These groups 
are as follows : The first, and by far the largest, consists of those who leave school 
at the statutory leaving age: the second, of those who remain at school beyond 
this age but do not proceed to full-time courses at a University or Technical 
College : and the third, and smallest, of those who enter industry either directly 
from a degree or higher technical course or after a further period of research 
following upon such a course. 

5. That these three groups are not to be regarded as entirely distinct, and 
that, to the extent to wdiich they remain distinct, it is of the greatest importance 
to ensure that there shall be the fullest possible opportunities for promotion 
from one grade to another, including opportunities for those who enter industry 
at a relatively early age to receive higher education to the fullest extent of 
Iheir capacity to profit by it. 

6. That, in the case of those who leave school at the statutory age, the 

main demand of industry is not that they shall have received at school any 

specific vocational preparation for the occupations wdiich they are about to 
enter, but rather that they shall be as intelligent and as adaptable as possible, 
and further that they shall be inspired with a zeal to give of their best and 
with a creative and forward-looking spirit. 

7. That the school-leaving age should bo raised to 15 at least, without 

exemptions, immediately after the war and, as soon as practicable, to 16, hut 

that it is fully as urgent to improve the quality of education at the earlier stages 
and to make provision for continued part-timr? education beyond the school- 
leaving age as to raise the statutory age to 16. 

8. That there should be a rapid development of Junior Technical Schools, 
hut that the curriculum of such schools should not be narrowly vocational to 
any greater degree than that of other schools, but should be such as to provide 
a wide instruction in mathematics and basic science, and also to continue 
education in general and social subjects rather than to teach the technique 
of any particular occupations. 

9. That in all schools including Junior Technical Schools, the greatest 
attention should be paid to the speaking and writing of good and exact English 
and to the giving of a clear understanding of the essential character and insti- 
tutions of the society in wdiich the students will have to play their part, 

10. That, in general, Technical Schools are much to be preferred to 
specialised ‘Trade Schools*, though this should not exclude a bias towards 
particular groups of trades in areas dominated by particular types of occupation. 

11. That all normal children who are expected to leave school at the statu- 
tory age should follow up to that age a broadly non- vocational course, and that 
the learning of any specific trade should be postponed until a satisfactory 
groundwork of general education has been laid. 

12. That it should be made as easy as possible for pupils to transfer from 
one type of school to another in accordance with their individual capacities and 
requirements. 

18. That it is indispensable, in the planning of alternative forms of higher 
education, to accept completely the principle of a common standard of provision 
for all types of secondary school. 

14. That a system of compulsory part-time education between the school- 
leaving age and 18 should be introduced immediately after the war and should 
be extended as rapidly as possible to the point at which the working time of . 
young persons will be divided with approximate equality between education 
and employment. 

16. That the curriculum of Day Continuation Schools should be primarily 
designed to continue the adolescent's general education and not to teach the* 



processes of a particular trade, but that it should include the broad principles 
of science and technology, and that, as the provision for continued education 
is increased, some element of trade instruction can reasonably be introduced, 
provided that the generally non -vocational character of continued education is 
maintained. 

16. That industry itself should assume the main responsibility for providing 
•or facilitating such vocational training as it deems necessary for those who 
enter its service at the statutory leaving age. 

17. That, in general, it is undesirable for trade apprenticeships to begin 
before 16 or for those (*ntering upon them to leave school before that 
age, and that accordingly scholarships and maintenance allowances should be 
made available for this purpose pending a general raising of the leaving age to 
16. 

18. That all possible steps should be taken to raise the quality of entrants 
to apprenticeships in the skilled man\ial crafts and to remove the bias of the 
•educational system against entry to manual occupations. That it is of the 
greatest importance to raise the prestige of liigh manual skill and that the 
development of industry is bound to be seriously prejudiced unless this is 
done. 

19. Thai apprenticeship should rest on a foundation of all-round workshop 
training combined with specialized trade education, and that all employers 
taking appi-entices should arrange for half their work-time up to 18 to be devoted 
to education, including vocational education, and should give every possible 
facility for those over 18 to attend higher courses and ))repare for vocational 
►examinations. 

20. That the existing ‘night school” system places an undue strain upon 
the adolescent at a critical period of development and that important as ni^t 
school education will continue to be, a considerable element of day release is 
necessary in order to give those who embark on higher technical education a 
reasonable chance of deriving full profit from it. 

21. That for those who enter industry not as craftsmen, but for less skilled 
work, such training as is needed can in general be best provided in the works, 
but that employers should be prepared to grant workers of these types periods 
•of daj^-time release for further study, including cultural study not specifically 
related to their work, on terms not less generous than would be accorded to 
apprentices. That this recommendation rests on the view that it is essential 
to do everything possible to avoid a sense of thwartedness among those who 
have no prospect of rising through craftsmanship in their specific jobs. 

22. That it is essential to provide for every young worker a dual road to 
self-development, both through advancement in industry itself and by the 
better use of leisure, and that it is a part of industry's responsibility to those 
whom it employs to ensure that both these opportunities are made available. 

23. That, in the case of those who enter industry at a higher age but without 
proceeding to a University or equivalent course, it is desirable that the provi- 
sion made at school shall be complete in itself, and shall not be devised pri- 
marily as a preparation for University or other higher courses, and that, in 
order to ensure this, it is necessary to release the schools from the thraldom 
to an examination system conceived too much under University influence. 

24. That the main requirements of industry from those who enter it from 
the higher forms of Public or Secondary Schools, or from Higher Technical 
Schools, are the broadest possible development of general intelligence and ini- 
tiative, together with a sound basis of general scientific and mathematical 
Tmowledge, and that premature specialization is as much contrary to the needs 
of industry as to the full and balanced growth of the individual. ^ 

26. That it is fully as important for entrants from higher education as for 
■those who enter industry at the statutory leaving age to be given the widest 
■possible opportunities for further education, and that this involves a substan- 
tial element of release, both for day-time attendance at appropriate courses and 
for private study. 
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26. That in view of the probability of an es^pansion in the demand for the 
higher specialists in industry, there ought to be a rapid expansion in the faci* 
lities for higher technical education, not only for full-time students but also for 
those already in industry who follow higher course^ in their spare time or, 
preferably, with the aid of part-time release. 

27. That it is in the interests both of industry and of the individual that 
there should be wherever possible a break between leaving school and proceed- 
ing to a University or tail-time higher technical course, but that this break 
must not be so long or so complete as to allow youths to get out of the habit 
of learning. 

28. That if there were no question of compulsory nation>il service after the 
war, it would be desirable to provide for a year's ‘break' between school and 
University, and that a full year would be easier to arrange in many cases than 
either a shorter or longer period. 

29. That, in the event of a system of national service being introduced 
after the war, the need for a further ‘break' on industrial or educational grounds 
would still remain, but that a total ‘break' of two years would be too long. 
That, accordingly, the length of the ‘break' must depend on the period laid 
down for national service, and also on the character of such service, which 
might be so arranged as to include a substantial element of workshop experi- 
ence or further education as well as military service. 

30. That, if the period of national service falls as early as 18, it will pro- 
bably be better for entrants to remain at school up to the period of national 
service and to defer their entry to industry until after that period, without 
any period of industrial experience preceding their national service. 

31. That nothing should be done to lower the age of entry to Universities 
below 18, or below 19 if a jjystem of national service at 18 is introduced, but 
that special considerations arise in relation to the age of entry into Technical 
Colleges and that the possibilities of dovetailing Technical College work with 
a period of military service should be explored. 

32. That University scholarship examinations tend to be unduly specialized 
and to encourage premature spticiaiizaiioii at school, and that steps should 
be taken to insist rather on firm gro\inding in mathematics and general science 
than on a high standard of special knowledge : further, that stress should, be 
laid on the ability to speak and write good English and to appreciate the wider 
issues of industrial organization and policy. 

33. That the practice of devoting the final year of scientific courses to ele- 
mentary research under supervision is cordially approved and that University 
curricula should not be so crowded as to penalize students wdio would profit by 
spending a part of their vacations in gaining workshop or industri:! laboratory 
experience, 

34. That closer contact should be established between industry and the 
Universities in order to secure for industry a higher proportion of the abler 
undergraduates. 

85. That closer personal contact should be established between those 
engaged in scientific research in Universities, industries, and Government, 
research establishments and also, in industry, between research and produc- 
tive staffs. 

86. That, wdth a view to increasing the proportion of able men entering 
industry from the Universities, the work of University Appointments Boards 
should be supplemented by the creation of a reconstituted Central Register 
on a permanent basis, but that more important than any machinery of this 
sort is the establishment of closer contracts between the teaching staffs of 
Universities and those responsible for the recruitment of the higher personnel 
of industry. 

37. That the provision of Technical Colleges should he greatly increased, 
and all possible steps taken to improve their standards, but that it is nok 
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practicable wholly to separate the higher from the less advanced forms of 
Teclniical Education or to bring the Technical Colleges within the Univer- 
sities. That, accordingly, consideration should be given to the practicability 
of making the Technical Colleges the nuclei of new types of 'People’s Universi- 
ties*, equipped both to train students for a wide range of vocations and to 
play an active part in the widening sphere of adult education. 

fS6. That the need for education does not cease for any class or grade of 
persons at any particular age, and that the conception of lifelong education 
.should play an important part in the reconstruction of our educational institu- 
tions. That leading executives, no less than managers and technicians and 
the general body of workers, need io be kept continually fresh in j.nind by 
contact with tliose who can bring them into touch with different experhjnces 
and a different way of approach. That this points to the need for a systematic 
provision both of adult education in its many forms and of refresher courses 
of many kinds for managers and technicians, including both regular courses 
in management and wider cultural courses for those who are conscious of the 
oall to improve their understanding of the greater issues of contemporary life 
and thought. 

39. That the growth of mechanization involving repetition work does not, 
^s is often supposed, lower the standards of intelligence required in industry, 
and that, on the contrary, industry will need not less but more intelligence 
and adaptability as mechanization advances. That it is, however, true that 
workers engaged on repetition work cannot be expected to find in it a satis- 
factory outlet for their mental qualities, and that, accordingly, the need for 
the widening of cultural opportunities suggested in earlier paragraphs is made 
all the greater by the development of mass jproduotion techniques. 

40. That men work better and live more happily when they work and live 
dn hope, and that no small part of the difficulties of industry in recent years 
have come from the lack of this hope, which has been spread widely by the 
presence and the pervasive fear of unemployment. That industry will be 
fruitful in proportion as tliose engaged in it regard themselves as the servitors 
of spiritual and not of merely material values, and that the presence of this 
S])irit depends largely on removing from men’s minds the spectre of unem- 
ployment and in making plain that no vested interest is to be allowed to stand 
in the way of the fullest possible production, or of the use of full production 
for the single purpose of improving the quality of human life. 


IV. RELATIONSHIP OF RESEARCH ASSOCIATIONS TO THE DEPART- 
MENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH 

{Based on a paper read to the Staff of the British Coal Ulilif^ation Research 

Association on May 22, 194*3). 

By A. L. Hetheiington, C.B.E. 

1. The Department of Scientific and Industrial Research was set up by the 
Government during the Great War of 1914-18 and one of the first major acts 
of that Department was to inaugurate a scheme of national research orgaiiisa- 
•tions to stand behind and supply with new ideas, new methods, new standards 
of quality, the principal industries of a nation dependent for its existence on 
its power to feed itself by means of the sale of its manufactured products. 
These national research organisations were to be comprised of cooperating firms 
and called Research Associations, the essential feaWre of which ^should be 
that they were organised by the industry concerned, that industrialists should 
frame the programmes of work to be followed, and appoint the staffs. In 
short, the Research Association should be autonomous bodies, controlled by 
industry but assisted by Government, through the D.S.I.R. It was hoped 
that the Associations would become self supporting by the date when the 
original £1,000,000 fund, voted by Parliament for the purpose., was exhausted. 
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The pinoiple on which this Million Fund was disbursed consisted in imple- 
menting offers on the basis of £ for £ for a period of five years on all income 
raised, on the understanding that a minimum subscription income (platted at 
much too low a figure as later experience showed) was forthcoming from in- 
dustrial sources. 

2. The Department and its Advisory Council were over optimistic and at 
the date when the Million Fund became exhausted there was practically no 
Association at the end of its initial 5 year period showing clear signs of be- 
coming self supporting on an adequate basis. However, an attempt was 
]Tiade to force the pace in fulfilment of the original idea and a scheme of 
diminishing block grants was devised whereby over a second period of five 
years the industrial income should bo stepped up each year by 20 per cent, 
jumps and the Dex)Mrtnient’s grant stepped down hy the same percentage. 
The Associations w'ould tlius cease to have been grant aided after a j^eriod of 

10 years. The difficulty of attaining this aim in view was increased by the 
depression through which British industry was passing, and it did not svicceed. 
Before the end of this second quinquennial period, it was evident that pursuit 
of this plan would result in the demise of many Associations and it was aban- 
doned in favour of a more feasible scheme. This was known as the datum line 
scheme and consisted in making the following offer of grant. Up to a certain 
figure of industrial income decided on by the Department and placed at a 
fairly modest amount, no grant would be paid against it, but for all income 
above the datum figure, £ for £ would be given up to a sum equal to the 
datum figure. Thus if the maximum grant were earned, the Association would 
receive a grant of 10 for £1 of industrial income. This modification of the 
grant scheme saved the Associations, and their governing bodies were enabled 
by means of it not only to feel some assurance that the movement would be 
given a chance to prove itself, but gave them real inducement to place their 
organisations on a sounder and enlarged financial footing. One of the great 
mistakes made by the Department in the early years of the scheme was to 
allow the formation of a llesearch Association on a totally inadequate basis. 
Today and in the light of experience the Department considers £10,000 a year 
an appropriate inininnim on which to build. After the datum line scheme 
had been operating for a number of years, the present plan of block grants and 
additional grants was devised to replace it: the underlying intention being 
similar. I will describe the current practice a little more fully 

later. The chief difference lies in (a) the increased stability engendered by 
the block grants (b) the power of the Department to vary the terms to meet 
different circumstances and conditions. It is more elastic than the datum 
line scheme but not so generous in all cases. A greater measure of indus- 
trial support is required in cases where it is reasonable to expect it. 
Vnderljr^ Policy of the Scheme 

3. The Eesearch Association scheme was an experiment which had never 
been tried in any country in the world and was designed to meet the indivi- 
dualistic outlook of British manufacturers and to quell their inherent dislike 
and distrust of Government interference. Throughout the twenty-five years 
of the existence of the scheme, it has been the policy of the Department to 
stress the autonomy of the Associations and to administer the grants paid 
in such a way to convince industrialists that real liberty (though not licence) 
was accorded to the Associations and their governing bodies. The under- 
lying purpose of this policy was to secure so far as possible, the utilisation of 
-the results achieved. It was felt that if an industry were made responsible 
for drawing up the programme and for seeing that it was carried out, the 

• results to which the members had been party throughout would be used and 
put into practice. Eesults achieved by a Government laboratory and possibly 
published thereafter would be more likely to redound to the benefit of foreign 
competitors thaw to British firms who, as a rule, study but cursorily (com- 
pared with foreign firms) the results that are achieved in various quarters. 

4. There is one exception to the complete autonomy of a governing body 
IB framing the programme of an Association. The majority of members might 
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wish to explore a certain field in which one member-firm had estabhshed a 
predominant position by patents or undisclosed processes at great cost to itself^ 
Under the constitution that firm, however considerable its subscription to the 
fuud« oi the Association, could be voted down. A firm in this position has- 
thi* right to appeal to the Department against the inclusion of an investigatioii 
likely to prejudice its position. The Department on receiving such an appeal 
cun exercise its discretion and decide whether the investigation should or 
should not form part of the programme. In point of fact I do not »’ecall i case 
where this position has arisen but it was a possibility foreseen by the Depart- 
ment when the scheme was originally framed. Tlie pi’ovisiou is contained in 
the common form Articles of Association. 

5. Another underlying intention of the Department s general policy was- 
to increase the scientific mindedness of British Industry. Certain industries 
w'ere not lacking in this respect, e.g. the scientific instrument industry and 
the electrical industry, but others were far from being in this position. It 
would be invidious to quote examples. If British industries could be made to- 
attach more importance to the application of science to their processes and 
materials the scheme would do a great service, apart from any outstanding 
results that might be achieved. It was therefore an educative scheme as well 
as one designed to increase the material prosperity of member-firms which 
cooperated in it. 

6. I mention these first principles on which the relationship of Besearch 
Associations to the Department is based so that you may appreciate the why 
and wherefore of the more detailed arrangements I will describe in a moment* 
It is also important that you members of the staff of almost the youngest 
Research Association (though it is the most liberally financed) should realise 
the inheritance into which you have entered. The Association is only five or 
six years old and naturally you do not know the inwardness of many of the 
arrangements which govern the operations to which you contribute by your 
labours. Your Association has been spared the vicissitudes suffered by many 
of the earlier formed Associations, and has benefitted by the experience gained 
elsewhere. But the short life to date of your Association has not enabled it 
to acquire knowledge of the underlying principles to the same degree aa 
Associations of greater age. 

Nature of Grant Aid 

7. The grants from the Department are, and always have been, essentially 
income raising in nature and are given to an Association in order to establish 
it on a reasonable financial basis and to encourage its expansion to a mora 
satisfactory extent. The present scheme of grant aid consists in making a 
block grant in respect of a specified industrial income, while over and above 
that figure and offer is made of additional grant, on the basis of so much 
grant for so much income above the initial sum required to earn the block 
grant. An upward limit for the additional grant range is specified. Thus 
in the case of B.C.U.Il.A. the Department has offered a block grant of £20,00(> 
provided at least £80,000 is raised from industry, and additional grant up to 
another £30,000 if £70,000 is raised over and above the first £80,000. In 
other words, the Association has a potential income of £200,000 of which 
£150,000 has to be raised by industry. If more than £150,000 is raised in a 
year the excess would not earn grant. 

The grants are in no way for services rendered to the State, except in 
the broadest possible concept as redounding to the national welfare. Increased 
prosperity of the industrial firms of the country naturally results in larger 
profits and therefore in larger revenue from taxation. But only to this extent 
docs the State except to profit financially. The crucial condition oT grant ie 
that there shall be due prosecution of research for and on behalf 6f the 
industry concerned. 

Atyments by State for Services Rendered 

8. Sometimes the State, either by way of a Fighting or a Supply Service, 
may say **Buch and such a Research Association is the best body in &e counta^f 
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to ilo this job for us.” In that case the Government Department concerned 
'vvili pay for the service so rendered and this applies equally to a Station of 
the Department itself. The normal grants given to the organisations by 
D.S.I.E. do not carry with them any obligation on llesearcli Associations to 
do something for nothing for the State; if a servici* is ashed for the results 
belong to the Department of State which pays the service desired. If 
the answer can be supplied from existing knowledge, tiie Association naturally 
gives the information gratis. 

Orant Earning Income. 

9. The income received from industrial sources b> way of annual subscrip- 
tions and donations is taken into account by the Department in computing its 
grant, provided these receipts are given for the general research purposes of 
the Association and for carrying out the annual programme. If extra indus- 
trial subscriptions are made by firms for accelerating certain items in the general 
programme in which they are specially interested, these also are grant coaming. 
Rate Exemption. 

10. A point of some financial interest is the exeirijUion froni payment of rates 
enjoyed by most Research .Associations. Some years ago this matter was ex- 
plored, since under an ancient Statute scientific .‘Societies and tlu* like, not working 
for profit, can be exempted from tiie payment of rates. The Registrar of Friendly 
Societies having considered the general question is prepared to issue his certi- 
ficate accepting any Research Association operating under the model Memoran- 
dum and Articles of Assoidation as falling under the Statute. On the strength 
of that certificate an Association prom‘ds to refuse to pay rates to the TiOcal 
Authority wliicdi can appeal to Quarter Sessions if it thinks fit. This was done 
in a notable case (the Non-Forrous Metals Research Association) which even- 
tually came before the Lord Chief Justic?e who ruled in favour of the Associsi- 
tion. So far as I know all Research A.ssociations which do not trade, /.e., do 
not manufacture themselves for sale any y)roduel arising out c.f their 
vosearclies, enjoy this ex(*mption. The (‘xernption applies, of course, only to 
the lal)o}’atories and offices of the Association and not to an> property or lioiises 
on tlie land of ilu? Association h'ased to members of the staff for their personal 
accommodation. One* Association which, contrary to the advH.^e of the Depart- 
ment, decided that it was expedient to mamifaclnre in smallish quantities a 
product that it had devised and to sell it to Tuernh<^'rs, lost therc'hy thei?* rale 
payment exemption , 

Control of Expenditure. 

11. The income of the Association (including the grant fron] the Depart- 
ment) is spent at the sole- discretion of the governing body for the furtherance 
of the programme. The Department has no voice in the apportionment of the 
income nor has any section of members. Thus a section of members cannot 
say “we have found £'x and wc- insist on £x plus a grant equivalent being 
f-pent on the section of work in which we are interested.” The governing body 
can decide to spend £x multiplied by S on the item or can decide to spend one- 
third of £x. In actual practice, of course, a governing body sees that the needs 
of its various sections of members are fairlv met. 

Ownership al Results. 

12. All results arising from the general programme are the property of the 
Assooiation and its members, inchidins; patents. The State claims no part in 
any financial advantage gained thereby. 

When a result has been achieved and embodied in a report, the submission 
of that result must be made to the Department who will decide whether in 
tho national interest, the result should be withheld (al from open publication, 
if that is proposed or (b) from dissemination to members generally. This power 
of veto during times of peace has never been exercised, though naturally under- 
•war conditions it has been. The Department also, claims other rights in the 
disscniinatioTi of a result i It can, without question by the Association, com- 
municate the result for the confidential information of' another Home Govern- 
ment Department. But that other Department cannot pass the information 
on to any firm with whom it is in commercial relationship. The Department 
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also has the right to inform another Eesearch Association of the tHle of a repori 
which is likely to be of interest to that other Eesearch Association. It then 
is a matter of negotiation between the two Associations how far, and on what 
terms, the contents of the report shall be made available. 

If a result is to be patented, the “complete^* specification must be submitted 
to the Department, for the filing of a '^complete'' may lead to publication. It 
is not obligatory on a Eesearch Association to send a ‘'provisionar' specifica- 
tion to the Department, though it is not uncommon for a Eesearch Association 
to d (3 so. The filing of any specification in a foreign country requires the prior 
consent of the Department, for here again publication is involved. 

In connection w^ith the matter of publication of results generally it ia 
important to bear in mind that the Department of Scientific and Industrial 
Eesearch, as the sponsoring Department, is often called upon to defend publica- 
tions by Eesearch Associations to other Departments or to outside critics. For 
this reason, if any claims for anticipated results are made in such reports, they 
should be guarded. A fair and unbiassed claim should be attempted which 
should err, if at all, on the side of understatement. 

Availability of Besults. 

18. The results arising from the general programme are available to all 
members and a particular result cannot be limited to a particular section. As a 
matter of fact some of the results may be of small interest to many members 
and they may not desire to have them but they have the right of access. There 
must be availability of results to members in respect of all work constituting the 
ge!ieral programme. 

We now come to a different category of investigation . A firm or a group of 
firms may wish a piece of work undertaken for and on their own behalf, and 
the ]’esults are to be confined to that firm or group of firms. The availability 
of results is to be circumscribed. 

The first thing to be decided is whether the normal work of the Association 
will permit of the investigation being undertaken without interference with the 
work for the main body of members. If that proviso is satisfied a form of 
agreement is drawn up which requires the approval of the Department — exercised 
in the interests of the members as a whole, and of the country at large. The 
full cost of the investigation must be borne by the interested firm or firms and 
the contributions so made are not grant earning. They are paid for services 
rendered and not for the general research purposes of the Association. 

Extra Mural Investigations. 

14. It may happen that some sections of the general programme could be 
best dealt wdth extra-murally , i,e., at some University where a particular pro- 
fossor is an acknowledged authority in the field concerned. In such cases it is 
highly desirable to draw^ up precise understandings and frame a contract for 
the work. Not only has the cost to be computed and agreed but the availability 
of the results clearly defined. The arrangement will normally be with the Univer- 
sity Institution which, in return for £x per annum for a specified period to meet 
the cost of the salary of the required assistant to the professor and materials, 
etc., undertakes to conduct the investigation and to pass on the results to the 
Association. No publication of the results in a scientific journal or otherwise 
can be made without the prior consent of the Association — the owner of the 
results. A contribution to the general work of a University Chair should not be 
made, for that is in effect a subsidy by a State aided organisation of the general 
work of a University in receipt also of State aid. If the Association is only a 
part contributor to the cost of an extra mural investigation, it is nsost important 
that the availability of the results is clearly defined at the outset. 

15. It is not uncommon for two Eesearch Associations W agree to conduct a 
jnnt investigation of mutual benefit to both their bodies of members. Here 
again the availability of results needs clear definition at the outset^ but normally 
the results are made available freely to the members of both bodies. Should 
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one of the Besearch Associations become the sponsor for the investigation and 
receive financial assistance for it from the other, the money soi received would 
not be grant earning because it would be already impressed with State ail, 
despite the fact that the work was made part of the general research programme* 
of the sponsoring Association. 

General 0<M>peration with Department. 

36. I have now sketched in broad outline the present relationships between 
the Department and autonomous Besearch Associations and explained the 
arrangements governing co-operation in several directions, but I have not dealt, 
except by inference, with the assistance given by the Department to a Beseaivh 
Association in kind. The general co-operation engendered and fostered by the 
Department should be realised. All the experience of the Department is available 
to any Besearch Association and after the passage of time there are few ques- 
tions arising which have not previously arisen elsewhere. The main work of the 
Stations of the Department is also freely available to Besearch Associations and 
contacts between Associations and Stations are encouraged. In short, the work 
of Associations is a complement to the work of the Stations and the Associa- 
tions are to be considered as an integral part of the Department’s ambit of opera- 
tions 

17. This brings me to the differentiation between what is done at the Stations 
of the Department and what Besearch Associations should do for industrial 
research in the country. Broadly speaking the Stations are engaged upon 
research of benefit to the whole community rather than to any particular indus- 
trial section of it. All the people need shelter, food and water and so the Build- 
ing Besearch, Food Investigation, and Water Pollution Besearch Boards have 
been established. Besearch into the products of forests is needed for the best 
use of timber and the Forest Products Besearch Station deals with the tree 
aher it is felled. The National Physical Laboratory and the Geological Survey 
deal with somewhat wider issues, viz., the maintenance of standards and the 
survey of the geological deposits of the country. It is true that the National 
Physical Laboratory deals with other things as well, viz., help for the Ship- 
building Industry at the Tank. But the time is not far distant when a Ship- 
building Besearch Association will probably be formed and the somewhat anoma- 
lous position that exists in that field will be put on a footing comparable with 
that for other industries. 

Oo-operation with Fuel Research Station. 

18. I have left the Fuel Besearch Station for more detailed consideration, 
since that is the Station of the Department with which w© are most closely 
obncemed. 

The Fuel Besearch Station was established many years ago to investigate the 
nature, preparation, and utilisation of fuel of all kinds, both in the laboratory 
end on a large- scale. Much more attention has been given to coal and its pro- 
ducts and by-products than to other fuels, as coal is rightly considered to be one 
of the most important national assets. 

19. There are certain general principles that should be borne in mind in 
considering the relationship between the Fuel Besearch Board and the indus- 
trial research associations including C.U.B.A., the Gas Besearch Board, the 
Electrical Besearch Association, the Iron and Steel research organisation, the 
Eefractories Besearch Association — and, if formed, a Hard Coke Besearch Asso- 
ciation. First, the Coal Survey is a national endeavour and must remain ttie 
responsibility of the State, acting through the Fuel Besearch Board and the 
Geological Survey of the Department. Second, the Fuel Besearch Board must 
remain the impartial advisers to the Government on fuel questions affecting 
the national welfare and be the supreme body of advice on those issues. 

The aim of the Besearch Associations is to undertake investigations of direct 
concern to the industries they represent. 

20. To bring about a satisfactory system of co-ordination and to avoid un- 
necessary duplication of effort — some degree of duplication may, and very likely 
will be, desirable— -a Standing Conference has been set up on which all the 
bodies I have named will be represented. The Conference will be presided over 
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by the Chairman of the Fuel Research Board, and will review the respective fields 
of work, not to issue orders that such and such an item must be dropped or 
such and such an item added, but to secure general agreements within whivrh 
each body represented can have a clear picture of their respective fields and, 
where overlapping is to occur, that each body may know- so that touch can sub- 
sequently be kept. The Conference will not be executive in function, nor will 
it interfere with the autonomy of the bodies represented upon it. In the ulti- 
mate i.ssue, of course, the Department has the last word, for under the condi- 
tionf of grant it can say “there is not due prosecution of research”; and under 
the conditions of grant the Department is the arbiter on the interpretation of 
that riiJmg phrase. But that position will not arise, for the Department would 
only use its powers in this respect in the unlikely event of an Association failing 
to be reasonable and as a last resort. 

21. I can well imagine the formation of similar Conferences, either standing 
or ad hoc, to deal with situations affecting two or more Ilesearch Associations and 
a Station of the Department. For example, the building industry consists of a 
somewhat heterogenous collection of sub-industries all of w’^hich are involved 
in the problems of post-w'ar building construction. The Department might 
think it a good plan io bring together for corporate deliberations such bodies 
as its Building Ilesearch Station, C.U.R.A., the Paint Research Association, the 
Iron and Steel research organisation, the Non-Ferrous Metals Research Asso- 
ciation, the Cast Iron Research Association and possibly the Refractories Research 
Associatioi . All these bodies from different angles might contribute to a solu- 
tion of the many interrelated problems involved and might sketch a plan of 
e.ampAign in which each would play its part with full knowledge of what the 
other organisations were going to do. That is the kind of national co-operatum 
w’hi('h tiie Department is in a specially favourable position to bring about by 
reason of its close relationships with all concerned in industrial research. 

22. T conclude by repeating that the Association, and you members of its 
staff, should rtunember that the Department is always anxious to help and 
is approachable in small matters as well as large ones; on research problems 
aisd on administrative matters. Do not hesitate to seek its advice and that 
of its officers when you are in a difficulty on which the Department may be able 
to help. I hasten to add that such approaches should be made through the 
rn nt channels and I am not promptinsr junior members of the staff to address 
letters with bright ideas or requests for help to the Head of the Department! The 
Department is a large organisation and responsibilities are naturally delegated 
to ^be various officers in charge of its branches and divisions. They are the 
people from whom help and guidance in all but the largest issues will be forth- 
coming. 


V.— ARE YOU RESEARCH— MINDED? 

Industrial Research; what it Means to Britidi Industry. 

By Sir Harold Hartley, P. R. S. 

The Need for Research in Industry. 

The prosperity of Britain after the war will depend more than ever before 
u])on the efficiency and progressiveneas of our industries. The loss of our foreign 
investments and the possible diminution of the payments to us from abroad for 
services rendered will necessitate a considerable expansion in the value of our 
exports if we are to increase or even maintain our standard of living. Further- 
more, this increase in exports will have to be. brought about despite the indus- 
trialisation of other countries which before the war were mainly producers of 
raw materials. Success can only be won if our products are better, more attract- 
ive or cheaper than those made by our competitors or in our customers' own 
country. 

Similarly, in the home market, our own products must hold their own, and 
we must make the most of the limited range of our native raw materials 
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This formidable task can only be achieved by using to the full our inventive- 
ness and technical skill both to increase the efficiency of our older industries 
and to develop new commodities which will hold their own in the markets of 
the world. In the nineteenth century our natural genius and craftsmanship 
gave us industrial supremacy, but we were then cultivating a virgin field and, 
until the close of the century, we had few competitors. Now the position ie 
very different, not only because of the growth of industry abroad, but because 
the easy iji\ ciiTions aiul obvious developments have already been made. Nature 
now only yields her further secrets as a result of much more prolonged and care- 
ful searching. Haphazard enquiry must be replaced by organised and syste- 
matic study. 

Only research can refashion existing industries effectively and create new 
ones. ’Developments sometimes occur with surprising rapidity, as was the 
(*ase with i-adio and I’uyon, and everyone knows the remarkalde scientific deve- 
lopments like radiolocation which have occurred under the stress of war. 
There is no reason why the post-war problems of industry should not equally 
be solved by scientific researcli, ])rovided it is adequately siqjported. 

In the future the advantages Britain possesses in the skill and traditions of 
her craftsmen will rlepend more and more on the science that directs their 
efforts. Labour an l research musrt work hand in hand. 

Great Britain and Her Competitors. 

Oermauv .ind tlie Thiited States are usually quoted as outstanding examples 
of countries which liave utilised the services of science in the development of 
industry 1o a far greater extent than we have in Great Britain. Direct com- 
parisons are difficult and misleading in that much valuable vrork has been done 
in the industries of this country without it being specifically termed industrial 
research, whereas Germany, and particularly the IJ.S.A., have given greater 
prominence aiul publicity to their industrial research activities which they have 
recognised as possessing a definite sales appeal. Nevertheless, despite some 
outsMuding exceptions, in this country there has noi been a general appreciation 
of the value of science in industry, and the amounts spent on research have been 
correspondingly loss. 

Tlie published figures of expendioure upon research in America show that 
the amount spent by that country in 1940 ran into hundreds of millions of 
dollars. 

Figures for war-time expenditure on research in this country are not avail- 
able. hut a study of i^re-war expenditure by both countries shows without ques- 
tion that this country spent nothing like enough in comparison wdth the United 
States. 

The. greater use which the United States riiakcs of scientific knowledge is 
strikingly reflected in the character of their exports which, to a far greater extent 
than the exports of this country, are the result of modern invention and design. 

Tt is important to emphasise that these contrasts are in no way duo to any 
lower standiiig of Brit’sh science. In both the world wars British scientists have 
proved that trLey can more than hold their own if they are given equal facilities 
and support. All they need is the same opportunity in peace as in war. 

It is impossible to avoid the concjlu.sioii that if this country is to maintain its 
position in the world markets, our industries must greatly increase their attention 
to research as soon as the progress of the war makes it possible. There is (JangeT 
in delay: markets once Josbare not easily regained; and industrialists must b e 
taking active steps now to organise this aspect of their post-war activities. 

The organisation of Research in Great Britain. ^ ~ 

At the present time research in Great Britain is carried on in five main 
groups of establishments; — 

Laboratories of the Universities and Technical Colleges. 

Research Stations of the Department of Scientific and Industrial Research, 
and of the Agricultural and Medical Research Coiificils. 
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Eesearch Associations supported partly by industry lot aided by grants from 
ithe D.8.I.R. 

Eesearcli Laboratories maintained by private firms. 

Eesearch Establishments of the Fighting Services. 

The Laboratories of Universities and Technical Colleges. 

Great industrial developments usually depend on fundamental discoveries; 
*thu 9 the electrical industry grew from Faraday’s researches on electro-magnetic 
induction, and the radio industry sprang from the work of Hertz on electro- 
magnetic waves carried out in a university. In more recent times the technique 
•of radiolocation was first devised and used for a purely scientific purpose with- 
out any thought of its practical application. These examples illustrate in a 
striking way the unexpected practical significance of the by-products of pure 
«cientific research. 

It is in the University laboratories, the outposts on the frontiers of knowledge, 
-that fundamental research is mainly done. At any time a new industry may 
be born there which will meet some new human need. It is in the atmosphere 
of the University laboratory, too, that the men on whom we shall have to rely 
as leaders of industrial research are bred and trained. 

Business therefore has a direct interest in seeing that research at Universities 
•and in Technical Colleges is adequately endowed. 

BeBearch Statioiui of the Department of Scientific and Industrial Research. 

These now consist of the National Physical Laboratory, the Fuel Research 
Station, the Building Eesearch Station, the Forest Products Eesearch Labora- 
tory, the Eoad Eesearch Station, a group of stations under the Food Investiga- 
tion Board, the Water Pollution Eesearch Laboratory, etc. The programme of 
each station is drawn up on the advice of a Research Board consisting of out- 
side scientific men and industrialists, with representatives of interested Govern- 
ment Departments. There are a few additional Research Boards which do not 
maintain laboratories but place their wwk extra-murally at Universities and 
elsewhere. 

The National Physical Laboratory was originally established for the main- 
tenance of national standards, but it is now organised into a group of depart- 
ments, e,g., aerodynamics, metallurgy, engineering, which carry out research, 
mainly of a fundamental nature, directed to industrial needs. A certain amount 
of research is also done for Research Associations and for individual industriAl 
firms. 

The other large stations deal with the nation’s general needs in regard to 
food, housing, fuel, roads, etc. They, too, undertake work for Government 
Departments and for industry and are always ready to act in an advisory 
capacity. 

The results of individual work for private firms are, of course, communicated 
in the form of a confidential report, and the full cost is paid by the firm. The 
results of the general programme of work are made available in annual or 
special reports sold through H.M. Stationery OflSce. Firms, therefore can bene- 
fit from all this work, as well as having access to the advisory and information 
services of the stations, usually without any payment. 

Bssearcii Assodattoiui. 

These were started at the end of the last war with the help of a million pound 
fund voted by the Government to the Department of Scientific and Industrial 
Eesearch. There are now twenty-four of them,* and they are self-governing 
bodies, supported voluntarily by firms engaged in the industries for which they 
cater, or in a few cases by a levy on the raw materials of the in^jistry in ques- 
tion. The Department of Scientific and Industrial Eesearch supports the asso- 
ciations financially by means of annual grants to an amount depending on the 
subscriptions from industry. This year the total incomes of the associations 


* See Appendix for list of Researdbi AsBooMioni. 
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'Will be over £800,000, of which £275,000 will be Government grant. The eub- 
6oriptionB vary with the size of the member firm, being in some cases as low as 
£10 annually for the smallest unit. Most of the associations possee® their own 
laboratories, but some of their work is done in Government or University labo- 
ratories or in the laboratories of member firms. The control of the associations 
is in the hands of councils elected by the rnemborR : the results of the work are 
oonfideniial to members in the first instance, but, in fact, much of it is subse- 
quently published and added to the general fund of knowledge. 

Although most, of the associations have steadily expanded in size and use- 
fulness, they are not yet on a scale commensurate with the industries they 
serve. One of them is now planning to spend £200,000 per annum, but only 
four of them have an expenditure exceeding £50,000 per annum, which represents 
0*06 per cent, of the turnover of the industries concerned . 

It is not only the more modern types of industry that have co-operated in 
founding research associations. Out of more than twenty such bodies only three 
or four can be described as serving industries which have developed from recent 
inventions and research. The great majority relate to industries that have been 
established for a century or more, showing that traditional methods are equally 
responsive to scientific analysis and the developments that spring from it. 
Private Industrial Besearch Laboratories. 

These were first set up in the electrical, chemical, and metallurgical indus- 
tries, but other industries have since followed suit. Naturally, the 
larger industrial units have found it easier to bear the cost of setting 
up research facilities of their own, and even in the smaller firms, routine labo- 
ratory testing has become a necessity, and this not infrequently leads ultimately 
to the conduct of actual research. 

Although some of the work carried out is of a fundamental character, a pro- 
portion of it is necessarily of a more immediate and practical character con- 
cerned with a firm’s day-to-day problems. 

Hardly any of the firms who possess research laboratories confine their 
expenditure on research to their own establishments. They are, as a rule, the 
strongest supporters of the Research Associations and make the most use of the 
results obtained in the D.S.I.E. stations and at University laboratories. 

Tbs place of Besearch in Industrial Firms. 

For large firms there should be little difficulty in establishing a research 
department of their own and in building and equipping the? necessary labora- 
tories. The first step is to decide on the problems which invite attack, the next 
to decide on the scale of the attack, to find suitable. staff, and gradually to make 
research a recognised part of the organisation. This will take time, as a research 
staff have to learn their problems. Confidence will be established between them 
and their colleagues as they show their ability to help in the day-to-day diffi- 
oulties, ‘^trouble shooting” as the Americans call it. The long-range problems 
need patience and only a part of this work can be expected to bear fruit, but it 
is surprising how quickly research begins to give j*esults, sometimes in quite 
unexpected directions. In time the whole concern will become research -minded, 
and in America it is not unusual to find the head of a research department with 
a seat on the board. 

For smaller firms the starting of research is not so easy, and there are so 
many of them. In our five largest industries, for example, there are nearly 
S,(X)0 separate undertakings, of which only 126 employ more than 1,000 people 
■each. It was for smaller firms that the Besearch Association movement was 
largely conceived, since by co-operative research an annual subscription of, 
say £100, may ensure participation in the results of a research expenditure of 
£20,000 per annum or more. 

^ However, the payment of such a subscription is only the beginning. It is 
essential, even in the smallest unit, that there should be at least one member 
M the staff with sufficient scientific training to follow the work carried out in 
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the Eesearch Association and mterpret it to his firm. Such a man, loo, can 
be of the greatest value in appraising the results and implications of other 
published research bearing on his firm’s interests, and in general acting as a 
scientific adviser and consultant. Such men should be a more common feature 
of our industries, and they should be accorded a status which will ensure their 
voices being heard. No firm should be deterred from taking up research merely 
because it cannot afford in the first instance an exi)ensi\e laboratory and equip- 
ment. It is the quality of the man that counts. 

The Eelation between Eesearch and Development. 

Industrial researclies are undertaken either to increase the efficiency of 
existing practice and lower costs or to discover new products or new ijrocesses. 

Development is the stage at which promising research results are tried out 
on a pilot plant in order to adapt them ultimately to large scale production. 
Not infrequently the same research staff, and to some extent the saine experi- 
mental technique, will be employed in the development stage. For this reason, 
the term Research and Development De})artrnent is not uncommon, and many 
of the Iiesearch Associations possess Development Sections, or at least, Deve- 
lopment Officers. 

The stage between the perfection of a new process and its industrial a|.>plica- 
tion may be prolonged and difficult. It is hen^ that the heaviest expenditure 
is likely to be needed. 

Research Men and where to Find Them. 


Success in industrial research depends on several qualities — imagination, 
resourcefulness and initiative, coupled of course with scientific instinct and 
a scientific training. Some men are best fitted lor long range fundamental 
work, others for applying its results and solving immediate difficulties. They 
should all be good mixers, for team work is essential. 

Research is apt in many iniiids to conjure up a limited jneture of a chemist 
in a laboratory, and whilst it is true that the chemist often forms the starting 
point around which a research team grows, industry now employs j^hysici^ts, 
metallurgists, jaathcinaticians, research engineers, biologists and geologists, aa 
well as specialists in more restricted fields such as radiology, corrosion, statistics, 
etc. Inforination officers, with a knowledge of foreign languages, are also 
found in the largest research establishments, since it is so essential to keep 
abreast of published scientific work at home and abroad. 

A tc.*ani ot research workers usually consists of a number of Universitv 
graduates with assistants, some of w'hom may ultimately qualify bv taking 
external degrees or by passing the examinations held bv the great professional 
institutions. 


n.c graduates are recfruited from the Universities mainly ns youn- men in 
fiieiv early twenties, and tl.ey ure sometimes given some exp4encrir^^tii™ri« 
before going into ,the Eesearch Laboralory" It is usuK Tav sTieh n ^ f 
starting salary of £250 and upwards. The usual method of findin'T them is by 
advertisement in the technical and scientific Press, or by direct application to 
the uirious University Appointuieut Boards. ‘ 

Non-graduate assistants are usually recruited from the secondary schools 
gmlnates“'°“ Univejsity 

The success of a research laboratory depends on the men ivith ideas. Onlv 
expenence can show who they are. They may come in as University graduates^ 

Peerd1rfind"them and a watchful eye ar^ 


The Cost of Eesearch. 

It hL general standard of research expefiditure. 

mit o? the nsSi? U.S.B.B. budget for soienoe is 1 per 
TT O * “i? ' income, ours is but one-tenth of one per cent, and that 
of the U.S. A. three-tenths. Taking expenditure by inS“id“ 1 AmtJo^n 
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trades we find the ratio of the research budget to gross sales is for radio appara- 
tus 1*6 per cent., for electrical communication 1-4 per cent., and for chemical 
iudusir.v and rubber products 1 per cent., but in the older industries the ratio 
is much less. 

Wbaiever the scale on which research is begun, it is a general experience 
thiit its budget increases as it is found to be more and more indispensable. 

'riie initial stejj of subscribing to a Eesearch Association is not costly. In 
iiuiuy cases a small firm would be assessed for subscription at ten to tweniy 
guineas, and not many of the larger units subscribe more than £1,000 per 
annum. In two typical Eesearch Associations at the present time the average 
subscription of members is only about fifty pounds. For this outlay, the 
subscribing member participates in research costing 500 times this tigme. 
However, subscriptions to Eesearcdi Associations must in future be larger in 
order to give them more adequate resources. 

The cost of a research dei)artuient obviously depends on its size. The small 
firm may luuploy only one scientist, costing/ say, £500 a year and laboratory 
expenses. In the larger research units the annual cost may be taken as roughly 
equivalent to the capital cost of the laboratory and equiimient. Thus, a labora- 
tory costing £10,000, in which a considerable volume of research uorl; could 
bt/doiie, would require a similar annual expenditure in salaries aivl nnmiiig. 
costs, representing 1 per cent, of a turnover of £1,000,000. 

It is imporlaiil to icmeiriber that the running costs of research arc allowed 
by the Inland Eevcmie as a deduction for income-tax purposes. This applies 
equally to animal subscrii»tions to Eesearch Associations, except in resj ect of 
any entrance fee and specific donations for capital juirposes. 

How Eesearch Pays a Dividend. 

That research not only pays but is of vital importance to our national 
existence is clear in war-tin lo. Think wliat we owt‘ to the supremacy of our 
aircraft, thanks to research u\ aerodynamics, light alloys, and the internal com- 
bu.stioii engiiK*; to tlie rapid solution of the problem created by the magnetic 
niiut.'; to llu* developniout ol radiolocation. Less 8]:)eclacular, but of almost 
equal importance, fire the results of scientific research into the use oi alternative 
materials wliicii we Ijine had to employ either to save shipping space or because 
we have been cut olT from our accustomed sources of supply. 

What research luis meajit in peace-time can be seen from the savings that 
liave come from a ft?w inventions. It is estimated that the gas-filled lamp 
develo])(‘d by [jangumir repivseuts an annual saving in the cost of domestic 
lighting in this country alone r>l' £50,(K)0,0(X). The improvement in the efficiency 
of the ])etrol engine due to lead ethyl saves over 2,000,000,000 galions of petrol 
a year. The. use of fKa-elcrators for vulcanising rubber has saved capita! outlay 
on moulds estimated at, .£lt),000,(KX). Eesearch on motor tyros has iia reused 
their average life from 3,00t) miles to over 20,000 miles. 

Naturally, these vast savings have been retiectod in the ] refits imd pros- 
perity of the industries and firms responsible for these great technical ad>; ances. 

The first question any firm will ;isk is, what i-eturn can we expect from 
ex])enditure on research? The answer is partly given aboAT, h-r there will 
always be brilliant prizes to be won. But the short answ'er is that no firm can 
afford to neglect researcli, as it is the only sjifeguard of the future. The time 
may come when the public will look at the research expenditure as an index 
of a firms prospects; if those figures w^ere all available to-day they might 
reveal the secret of many failures and successes. 

It would be easy to multiply examples like those given above, but the best 
proof is that firms who have once begun to do research have never dropped 
it. On the contraiw, they spend more and more. Even during the, great 
elump in the United States it was remarkable how few firms cut their research 
staff, and some were actually increased in size. 

When we are ill we send for a doctor. He can delay, but he cannot pre- 
vent old age. Eesearch is the elixir of life of industry, ever renewing its youth- 
and vigour. 





VI. INDUSTRY & RESEARCH. 


Therefore — 

Make Your Industrial Friends Besearch-Minded. 

.ao that when the war ends they may make the utmost use of scientific discovery 
and experience in attacking their peace-time problems. 

Tell them — 

1. To have at least one member of their staff with a scientific training. 

2. If there is a Kesearch Association for their trade, to join it now. 

3. If there is no Besearch Association, to urge their Trade Association to 
. .approach the Department of Scientific and Industrial Besearch* in order that 

a Besearch Association may be formed and at the same time advise the Federa- 
tion of British Industries.! 

4. If their trade has no Trade Association and no Besearch Association and 
they do not themselves employ research staff, to apply to the Federation of 
British Industries for advice. 

5. If they have no research staff and do not know how to proceed, to apply 
to their Besearch Association, if one exists, or to the Federation of British 

. Industries. 

6. If they are in a large way of business, to consider the establishment of 
a research laboratory alone, or with associated or kindred firms in addition to 
joining the appropriate Trade Besearch Association, if there be one. 

APPENDIX. 

List of existing Research Associations, 1943. 

British Association of Besearch for Cocoa, Chocolate, Sugar Confectionery 
and Jam Trades. 

British Boot, Shoe and Allied Trades* Besearch Association. 

British Cast Iron Besearch Association. 

British Coal Utilisation Besearch Association. 

British Colliery Owners* Besearch Association. 

British Cotton Industry Besearch Association, including Bayon and Beal 
Bilk Departments. 

British Electrical and Allied Industries Besearch Association. 

British Food Manufacturers* Besearch Association. 

British Iron and Steel Federation (Iron and Steel Industrial Besearch 
•Council). 

British Launderers’ Besearch Association. 

British Leather Manufacturers* Besearch Association. 

British Non-Ferrous Metals Besearch Association. 

British Pottery Besearch Association, 

British Befractories Besearch Association. 

British Scientific Instrument Besearch Association. 

Gas Besearch Board. 

Institution of Automobile Engineers (Automobile Besearch Associ^on 
'Committee). 

Internal Combustion Engine Besearch Association. 

Linen Industry Besearch Association. 

Printing and Allied Trades Besearch Association. 

Besearch Association of British Flour Millers. 

Besearch Association of British Paint, Colour and Varnish Manufacturers. 
Besearch Association of British Bubber Manufacturers. 

Wool Industries Eeselirch Association. 

VI-INDU8TBT AHD BESEABOH. 

Yteport of the F.B.I. Industrial Besearch Committee. 

October 1943. -w 

The following Beport, which has been adopted by the Grand Council of the 
'Federation of British Industries, was prepared by a special Committee, 
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appointed by resolution of the Executive Committee in November, 1942. A 
Summary of the Report begins on page 21, The Committee consisted of the 
following : — 

Sir William Larke, K.B.E. (Chairman). 


Dr. S. B.Bagley.- Dr. W. T. Griiaahs, F. I. 0.. Dr. C. C. Patewon, 

Mr. W. Bofid»F.l.B.L F.Inst.P. F.R.S. 

Dr. W. T. K. Braunholtz» Dr. W. H. Hatfield, F.R.B. Sir Felix J. C. Pole. 

H. A., F.I.C. Mr. A. L. Hetheru^on, C.B.E. Mr. B. K. Sanders, M.A. 

Dr. P. Dunaeth, O.B.E., M.A. Bt. Hon. Lord Melchetfc. Dr. B. E. Slade, M. C. 

Mr. T. A. Fairolough. Mr. R. O ’F. Oakley, O.B.E, Mr. S. K. Thomley. 

Dr. W. H. Glover, F. I. 0. Mr. H. Withinahaw, M.C. 


l&troductlioa. 


1. We were appointed as a Coininittee “to consider the question of Scientific 
Hesearch in relation to Industry/* Although in fulfilling our task we have 
concentrated more especially on considering, in terms of the present, the extent 
to which Industry itself carries on research and development, and the facilities 
available for so doing, we do not in ainy way overlook this country’s heritage 
from the past. British discovery and invention have played a predominant 
part in laying the foundation of the material civilisation of the modern world. 

2. While appreciating that the benefits of science are made available to 
humanity largely by practical application through industry, we recognise that 
without fundamental discoveries and the formulation of scientific knowledge 
there could be no such outcome. Research and technical development by 
Industry for its own needs are a natural growth from past and present activity 
and enthusiasm on the part of individuals. 

3. Large industrial organisations have long set up important research and 
development departments of their own staffed by a scientific personnel. The 
present position of British industry owts much to the existence of organisations 
of this type. The scientific and professional Institutions have also done much 
to stimulate and organise research. With the advent, in 1917, of the collective 
research association movement, sponsored by the Government through the 
Department of Scientific and Industrial Research, and supported by the larger 
firms in the industries concerned, it became possible for smaller industries and 
firms to take advantage of research facilities which individually they w^ere 
unable to provide for themselves. 

4. We are once more passing through an unusually critical period in our 
national economic development and international relations. The position and 
possible influence of scientific research in connection with our industries on 
these relations and on the standard of living require the most urgent, careful 
and detailed consideration. Various aspects of this problem are reviewed 
below, and certain recommendations are submitted with a view to fostering the 
growth of industrial research and development in this country. 

o. In fulfilment of our terms of reference we have considered the problem 
under four main headings, namely: 

(a) the importance and achievements of industrial research and development; 

(b) a description of the present position and organisation of industrial 
research ; 

(c) an assessment of the present position and organisation, and directions in 
which it might develop; 

(d) the desirability, or otherwise, of new machinery for the prosecution of 
industrial research and development. 

The Importance^ and Achievements of Industrial Research. 

6. The importance of industrial research and development in the national 
economy now receives almost universal assent. British industrial research 
and development has a most imposing record of achievement to its credit, 
most of the industries on which our modem civilisation is based having origin- 
ated in the United Kingdom. Many of our industries, for example the electrical 
and chemical industries, are wholly based upon continuous research, and coulff 



not have been brought into existence or maintained without it. To cite a 
different type of instance, Britain’s outstanding achievements in the war iu 
the air have been in large measure due to the superiority of British aircraft 
which is the outcome of research and development carried on in engineeriiig 
and aerodynuirii(js and ou materials over many years, even during periods of 
5«‘vere depression, and to original and phenomenal developments in the sphere 
of radio location. The British contribution to technical progress has been very 
great in the past and there is at present no sign of diminishing enterprise or 
onginality. 

7. For tlie future, researcli and development will have an even greater part 
to play. It is generally conceded tliai the two major tasks with which industry 
will be faced after the war are the provision of the fullest measure of employ- 
ment for the people of this country, and the achievement of the highest possible 
tiow of exports, on which cajiacity to import depends. For upwards of a. 
century Great Britain was ilu* leading exporting nation, due to its early indus- 
trial development. This position can only be recaptured by establisliing a high 
degree of superiority and originality in industrial products. British industry 
will require not only to maintain tlio highest measure of })roductive efficiency, 
blit to introduce new materials, to develop new products and, through collabora- 
tion between the scientific, technical and productive personnel of industry 
generally, to mobilise the whole of our industrial resources in the interests of 
national prosperity. Tims the commercial potentialities of British industry 
must exercise a profound influence on the nature of and the priority accorded 
to the solution of research problems. 

8. The case for research, on imtionul grounds is self evident. It must also 
make its appeal to the individual producer in such a manner that those res- 
ponsible are convinced that it is in their interests not only to devote resources 
to the initiation or furtlicviiig of resiairch and dcvidopment within their own 
organisations, and to give <o their own rc'search staff an appropriate position in 
the hierarchy of the organi^alion, but also to support the collective research 
erganisation of their industry. There' are very many prosperous companies 
which maintain their ow’ji research laboratories, expending large sums of money 
!ipon them and which also find it advantageous to give strong support to their 
industrial research associations. 

9. The application of rt‘search is a certain means of increasing employment 
by the improvement of existing and the creation of new industries: conversely, 
the lack of it spells stagnation tind ultimate bankruptcy. 

10. Lip service to res«*arch is often paid by firms or industries which believe 
that they have no problems requiring scientific investigation. This attitude is 
not necessarily one of apathy hut rather of lack of experience in the application 
of science to their ])roduciive processes which have been developed empirically. 
It is not suggested that all industries and every firm provide equal opportunities 
for the application of reso«*irc*li, since tlu? nature of the product and the prevail- 
ing size of the producing unit are factors having an important bearing. It 
is nevertheless our considered view that no industry can maintain progress 
without research, and that a wid€* field exists in which research is not being 
undertaken at all or is being undertaken on an inadequate scale, to the detri- 
ment of the competitive power of the industry or firm concerned and thus to 
the detriment of the national standard of life. 

11. It is our hope that this Beport will help to focus attention on what is 
perhaps the most vital industrial question of the day, and, by so doing, assist 
in stimulating a proper consideration of the matter. 

The Present Position and Organisation of Industrial Research. 

12. At the present time scientific research is carried on by Industry along 
two main lines. In the first place there are the all-important research activities 
of individual firms, conducted in their own research departments or on their 
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behalf and at their expense in universities, at (Government Hesearclj establish- 
ments, through research consultants and the like. ( ertain individual firms, 
which may or may not be financially connected, also have arrangements whereby 
they jointly maintain a research laboratory, either concurrcntlv with, or in 
substitution for the maintenance of a laboratory witjjiin their own organisation. 
Secondly, there are the various forms of collective research activity, of which 
the predominant is the industrial research association. 

Research by Individual Firms. 

13. It was clearly envisaged at the outs(*t of our deliberations that if any 
conclusions which might be reached were to be soundly based, an effort must 
be made to assess the extent to which research under these two broad headings 
is being undertaken at present and tlic exieut of its recent progress. As 
regards the activities of individual firms, a ditliciilt question was to decide on 
an appropriate yardstick for the measuring of achii'vemeut. It had to be borne 
in mind that enquiries would need to be nd(lress**d to a very large nuinbcr of 
individual companies, whose replies would require to be collaled, and also 
that, in the circumstances which exist at the present stage of the war, 
it would be unreasonable to expect the provision of detailed iiiforuiation. 
These considerations dictated the choice of (a) money spent, and (b) luunbers 
of scientific graduates or other leclinicnlly qiialilied persons employed, as our 
criteria. We arc only too conscious that n(dt]»er money spent nor numbers 
employed on research are necessarily a satheient indication of the vitality of 
research at any given time or of its value in the national interest. ]\Iany 
results of tlie utmost importance have been in the past and are t^)-da^ being 
achieved by small groups of men with the scantie st iv sources at their eommaml, 
but who have boon and an'. imbiKul will) energy, entliusiasrn and a high order 
of scientific* imagination. Money cannot create a Faraday, thougli it may 
provide facilities for his (leve]o])ment. At Fie same time, ex])enditure and 
mirabers einplrwed afh-ird some indication of the interest shown, whi'ii covering 
a sufficiently wide area, and we have thorefori' confined our enquiries to tliese 
two factors."^ 

14. A study of tlie individual returns re(*eived from firms, where these 
were eomparabJo over a period, .chows (evidence of strong trend towards a 
greater awareness of the importance of research, in so far as thi.s can Ik*- exempli- 
fied by increasing expenditure and growing qualified staffs. The glo],;,] results 
of the enquiry show that, in 1930, 422 firms were spending 1*1,73^), 000 on 
lesearch and development; in 1935; 484 firms wen* spending £2,090,000, while, 
in 1938, 500 firms were spending £5,442,000. KScientific graduates and other 
teclmically qualified personnel employed wholly or mainly on research and 
development in 1930 by 384 firms numbered 1381 ; similar personnel employed 
in 1935 by 432 firms numbered 2500, while in 1938 the research ptirsonnel of 
520 firms numbered 4382. These results do not by any means cover all firms 
engaged in research and development, nor has every firm making a return been 
able to show the full extent of its research and development expenditure. Thus 
the figures considerably understate the true position. However, they are 
drawn from firms in a wide variety of industries and can serve as some measure 
^ the order of the research activity of individual firms nationally considered. 
Owing to the incomplete nature of many of the returns, no attempt should be 
made closely to compare one year with another. 


* A comment is required as to the significance of the term “research” as used in connec- 
*tion with the enquiries addressed to individual companies. The term is often loosely used, 
being frequently stretched to include investigation of defective products or mere routine 
‘testing. On the other hand, to adopt a definition as narrow as “the investigation of the 

unknown” would be unduly restrictive. In many instances the drawing of a line between 
pure research on the one hand, and development on the other, is impossible, and consequently 
lOUr enquiries related to both research and initial development. 
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OoUective Besearch. 

15. The second main line along which research is conducted is the co- 
operative method. By co-operative research is meant research undertaken on 
behalf of an industry as a wliole, or at least a substantial part of it. The 
necessary laboratories and scientific stafi are financed by the interested firms 
jointly. The responsibility for tlie programme of work is with a Council 
representing the subscribers, and in general the results achieved are made 
available to all subscribing members. Sometimes the work is done by a 
department of a University or by a Government Department or Government 
research station acting in close co-operation with, and generally at the cost 
of, the industry concerned. The most typical form taken by co-operative 
research is, however, the research association, which in addition to the sub» 
scriptions it draws from individual members, is also the recipient of annual 
grants (which in amount bear some definite relation to the subscription income) 
from the Department of Scientific and Industrial Eesearch. The Departmenfi 
is responsible for ensuring that there is ‘'due prosecution of research" on the 
part of the associations receiving grants from public funds. Such associations 
have in most cases established their own laboratories. 

16. It has been possible to obtain more accurate and detailed information 
from the research associations than was the case with individual firms and other 
types of industrial research organisation. There are at the present time th» 
following twenty-four research associations in receipt of grant: 

Automobile Besearch Committee (Institution of Automobile Engineers). 

British Association of Besearch for Cocoa, Chocolate, Sugar Confectionery 
and Jam Trades. 


British Boot, Shoe and Allied Trades Besearch Association. 

British Cast Iron Besearch Association. 

British Coal Utilisation Bc'.search Association. 

British Cotton Industry Besearch Association. 

British Electrical and Allied Industries Besearch Association. 

British Food Manufacturers* Besearch Association. 

British Iron and Steel Industrial Besearch Council. 

British Launderers’ Besearch Association. 

British Leather Manufacturers* Besearch Association. 

British Non-Perrous Metals Besearch Association. 

British Pottery Besearch Association. 

British Eefractories Eesearch Association. 

British Scientific Instmm(*nt Besearch Association. 

Gas Eesearch Board. 

Internal Combustion Engine Besearch Association. 

Linen Industry Besearch Association. 

Printing and Allied Trades Eesearch Association. 

Besearch Association of British Flour Millers. 

Besearch Association of British Paint, Colour and -Varnish Manufacturers. 
Besearch Association of British Biibber Manufacturers. 

Welding Eesearch Council. 

Wool Industries Eesearch Association. 


17.^ The 16 grant-aided research associations in existence in 1927 received a 
subscription income in that year amounting to £117,000. In 1980, there were 
18 g^nt-aided associations, which received £162,000; in 1985., 20 grant-aided 

grant-aided ess^ations received 
income received by 22 grant-aided 
of ^oientifie ^868, 000. In addition grants from the Department 

WM amounted to £58,000 in 1927, £98,000 in 

1980, £118, OW m 1935, £177,000 in 1988 and to £192,000 in 1941 Tliasa 
figures do not necessarily represent the total income of the associato ^oe 



p. B. I. 6S 

the receipts of some of them are swollen by donations, special coiitributioue 
and grants from official organisations other than D.S.T.R., while they take no 
account of the considerable volume of work carried out on behalf of research 
associations by individual siihscribers, ^ree of charge in their own w’orka and 
laboratories. On the wdiolc, the increase in income lias been steady and has 
persisted in spite of trade depressions 

18. The total number of subscribers to grant-aided research associations 
w’as, in 1941, over 7,1(X). The figures bad been slightly increasing over the 
past few years. Some of these subaeribors were coi ))orate groups such as trade 
associations, so that the total number of firms covered is many times the num- 
ber of subscribers. The proportion of firms in an industry which are members 
of a research association differs considerably from one case to another, but 
generally speaking subscribing firms represent the major proportion of output 
and capital employed in the industry concerned. 

19. The expenditure of twenty-one of the grant-aided associations on re- 
search was just short of £450,000 in 1988 and in 1941 w^as £477,000. The 
total provision for 1943 is estimated at £850,000. 

Comments on the Present Position and Suggestions lor Improvement. 

Need for Intensified Eesearch by Individual Firms. 

20. The (piestion naturally presents itself whether research and development 
activity is being carried on at tlie present time on a scale sufficient to enable 
British Industry to take its proper place in the post-war world. The amounts 
spent on research by individual linns and by research associations, though in 
some instances very substantial, in total certainly represent an insignificant 
percentage of the value of indiistr'ial production. We are of the opinion that 
if one per cent, of the total value of our industrial prodiiction were expended- 
on research and development, involving the provision of personnel and facilities, 
the resulting increased productive efficiency and employment capacity wroiild 
yield an annual return of many times such expenditure. While it is true that 
the raw materials, processes and products of one industry are more susceptible 
to improvement by research and development than are those of another, there 
w'ill broadly speaking always be the urgent need for research activity until 
what may be comprehensively described as efficiency of performance can bo 
pushed no further, but this limit can hardly be said to be reached until human 
requirements in all their variety have been both qualitatively and quantitatively 
met; in effect, research and development must be a perpetually continuing 
activity of productive industry as providing the only basis of maierial progress. 

21. In our view, the ideal state of affairs as regards the individual company 
would be that in which every industrial unit maintained its owm research de- 
partment on a scale commensurate with its operations, with the appropriate 
complement of technically qualified staff, for carrying out investigations into 
those problems which arise out of its productive and commercial activities. 
There is no doubt that in general the most profitable research is that which is 

/carried out by the individual firm in its own laboratories in the closest possible 
contact with the production and commercial sides of the business. The main- 
tenance of research and production by the staff of a single industrial unit per- 
mits of collaboration between scientist and producer and an understanding of 
their respective difficulties and requirements, to a degree wdiicli no alternative 
arrangement can achieve. It is important to bear in mind that most of the 
fundamental discoveries and inventions, as might be expected, have been the 
' work of the individual industrial research laboratories, throughout the world, 
or of those associated more or less directly with them — such as (taking a few 
examples at random) television; radio valves; electric lamps; electric cables; 
stainless steel, and a wide range of alloys both ferrous and non-ferrous, the 
properties of which have made possible many modem engineering developments ; 
steam turbines; the continuous plate glass process; a vast range of synthetic 
materials such as rayon, nylon, synthetic rubber, perspex and plastics io* 
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general: the great atrides that have been made in the more efficient use of coal by 
ail the coal consuming industries; the extraction of petrol from coal and many 
others far too’ numerous to mentioxx — all of which have resulted in either new 
or a substantial expansion of existing indxistries. In the present stage of deve- 
lopment of indnstrial organisfition which involves in many cases the existence 
of verv large numbers of small producing nmts, it is, however, hardly to be ex- 
pected that every individual firm could maintain substantial research faeil ties. 
At the same time, there exists a number of other means, whether m the shape 
of consultants, technical schools and colleges in suitable eases, universities. 
Government research stations or research associations, whereby research can 
be undertaken on behalf of an individual firm, and it is our FIEST EECOM- 
MENDATTON that: 

(ii.) every manufacturing firm Rliould take stock of its position to ensure 
that it is devoting to research and development the maximum effort and funds, 
commensurate with the nature of its problems; 

(b) wlu;rever possible it should maintain its owm research department; 
wdicre, liowever, this is not feasible, it should, *at least, entrust one or more 
suitably qualified individuals with the responsibility for keeping constantly 
under review fhe applifration of research to its activities, and for initiating such 
invesfigat'ions as may from time to time prove desirable, and create and main- 
tain H special fund for su(ih research and development of a magnitude coinpati- 
bie with its roisourcea. 

The Role of the Research Association. 

22. What has been said above regarding the overriding importance of the 
individual firm undertaking its own research should not be taken to be little the 
irri|iorlanc-e we attach to colU'.etivc research, oven sup])Osing that every firm was 
aciivo on its own behalf. There are certain types of problem of general inter- 
est to the iudnstry which (*.an host bo dealt with through some form of co- 
O])oralive maclhner;N'. Although dnpli(*ation of research endeavour is not neces- 
sarily a had thing, it may lead to a waste of effort and resources for stich prob- 
lems to he dealt with individually by every firm concerned with their solution. 
Where praeiieahle such nrohhnns sliould he made the subject of thorough in- 
vestiiia I 'nil hy I vainod slaff liaving pro.-.fT facilities, at a cost shared thmuiTliont 
fli(' indnsh'v. Tliis method f'f denlinir with ('ommon prolih'ins leaves such 
scientific resources ns the firm has available to lie conci'ntraterl on pi'ohhoiiFi 
with which it is parlicnlarly concerned. 

Tlie indiistrifd research associations represent a well-tried means hy 
which collective research over a \vid(? field 'is caiTied on in this cnnntry to-day. 
We are eon vi need that the associations are playing a valuable part, their work 
being of di?*( ct benefit to the industries which rnfuntain tliem not only through 
the results they directly achievo, but also through the stimidus which they give 
to the individual firms in tlie industries concerned to undertake their own 
research and scieniific service, particularly from the. point of view of applying to 
their own special circumstances the broad results obtained hy the associations. 
Since the establishment of the research associations there has been a consider- 
able increase in the number of finns maintaining research departments. 

24. In assessing their value, it must also he remembered that the inter- 
dependence of industries is such that many individual industries and their re- 
search associations are also members of research associations representing other 
industries with which they have relations either as purchasers or suppliers. Thus 
a substantial degree of collaboration between interdiependent industries in the 
research field has already been established to the extent that individual research 
associations are sometimes collaborating in work with many other associations 
or industries with which they have some relations in common. This is a most 
valuable feature of the research association movement and one which should be 
extended. The association which is brought about between research worker and 
the production management in industry encourages a more ready application of 
-research results in productive processes. 
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25. With all these considerations in mind we feel the research association 
movement should be fostered and developed in every possible way. 

26. We would, however, point out that co-operative research cannot be an 
alternative to or a substitute for individual research. It cannot, obviously, 
come into operation in any industry until that industry has developed a sense 
of the need for research. Neither can it expend resources contributed by a 
large number of members in a long-term research directed to the solution of a 
tingle problem which may be of first importance to only a limited number or 
even a single member r Such problems are frequently the source of great dis- 
coveries and inventions, resulting in new industries, and are obviously the field 
in which individual ind\istrial laboratories have every incentive and are, indeed, 
best fitted to work: hence their Vital importance to industrial progi’ess. 

27. On the otlier hand, the degree to which an association can in practice 
supplement the activities of individual firms and concentrate on problems of 
common interest as opposed to the type of problem which can best be handled 
by the individual firm is considerably affected by the status and composition of 
the industry concerned. While an association serving an industry largely com- 
posed of big companies, most of which have their own research departments, 
will be able to undertake furidaniental investigations, an assoc'iation serving an 
industry composed of a large number of small units, only a small minority of 
firms having their own facilities, is likely to concern itself with immediately 
practical problems including those relating to development and everyday trou- 
bles. Everv association naturally tends to devote itself to such tasks as are 
most calculated to secure the continuing interest, and thus retain the support- 
of its members. The ideal to be aimed at is, nevertheless, that the association ' 
should mainly concern itself with questions the solution of which is of interest' 
to the industry as a whole, rather than with problenm which should fall within 
the ambit of the firm’s scientific facilities, and which, in our View', tend to - 
deflect an association from its more important task. 

Need for Developing Research Association Movement 

28. Consideration of the figures given above with regard to the suhscriptioiV 
income of the research associations shows that industry does not in many cases • 
fully apprecifste the benefits which can be derived from participation in collect- 
ive research. Taking into account the importance of the majority of the indus- 
tries maintaining research associations, it is notable that only one was s])ending ' 
in 1941 more than £100,000, five were spending between £P»0,000 and £60,000 • 
and all b\ifc these six^were spending less than £20,000. This is disappo'inting 
evidence of the extent to which industry has felt that it is wwth while to co- 
operate financially in collective research. The expenditure by individual units 
5n some industries is far in excess of that spent by the research association of. 
the industry concerned. 

29. The above figures relate to 1941, and the position at the present time 
is improving and is likely in the near future to improve still further, as the 
potential aggregate income of the industrial research associations working under 
the PBgis of D.B.T.R. can now be said to be approaching £1,000,000 a year. 
Even this figure seems still far from adequate, and, with the qualification that 
subscriptions to research associations should not be made at the expense of the* 
funds necessary for a proper prosecution of a firm’s own research activity, we- 
make our SECOND RECOMMENDATION as follows: 

That the firms comprising the industries which have their own colleotivo 
research associations should give the most careful consideration now to the 
question whether they are making to their research association a contribution; 
either in money or in other ways, commensurate with the work which, if ade- 
quately supported, it could perform in furthering the interests of the industry 
as a whole. 

80. From a reference to the list of existing industrial research associations 
given above, it is apparent that British Industry as a whole is not completely 
covered by this type of arrangement for collective research. On the other hand, 
it would be y^rong to assume that, because the name of an industry does not. 
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appear in the list, that industry is not undertaking collective research. Various 
iitries which have separate* organisations for connnercud 
common research problems and consequently may support ^ , . 

association. Furthermore, additional associations are in process ol being oi- 
^anised and the formation of siill further associations is anticipatefl in the near 
future, while, as explained above, some branches of industry meet their research 
requirements in other ways. Yet another facior to be borne in mind is that 
there are some industries which, owing to Iheir small size and limiled resources, 
could not reasonably be expected to maintain an independent research associa- 

tion. , 

31. Notwitlisland'ing these considerations, however, we nave come to the 
conclusion that over industry as a whole there is loom for the creation of fur- 
ther co-opors-itive researcli machinery, and persuaded as we an* (vf tin* iinj^ort- 
ance of collectivi; research in our national ('commiy, our TlUKn 1U^".( X)M- 
MENDATION is: That every industry which lias not created a collective re- 
search association should set up a co-operative research committee and take 
slops to create and maintain a research fund which would equitably distribute 
the burden over the constituent concerns in propoi'lion to their interc'st in the 
industry. The research committee would determine whether the scale and 
nature of the research needs were such as to require the establishment of a 
researcii association, whether a link could satisfactorily be formed with existing 
research associations, or whether research problems could be dealt with extra- 
nuirally through university laboratories and other research establishments. 


The Department of Scientific and Industrial Research 

32, In considering the desirability of strengthening the research association 
movement regard must be had to the relations which exist between the associa- 
tions and the lle]»artTiient of Scientific and rndustrial Kc'search. As has been 
mentioned above, the associations are in receipt of annual grants from the De- 
partment, the size of the grants bearing some fairly definite relation to the 
iuioiints sul).s(‘.ri])ed from industrial sources. Grants from D.B.T.B. have tended 
primarily to be availabh* to a somewhat standardiseil form of oolle(*tiv(' research 
activity, namely the research association, though there are exceptions. This 
policy is somewhat restrictive, and there are industries which, for various rea- 
sons, have organiisfed their collective research activities otherwise than through 
an association, jind consequently rec'cive no financial assistance. 

3:i. Onr KOlillTH BECOJM MENDATTOX is therefore that: 

(a) The Department of Scientific and Industrial Eesearch should make the 
maxiinum use of the wide yiowcrs it possesses both as regards the amount of 
grant which can be made available in each case in relation to the countervailing 
( oiitributions from the 'industrial subscribers to associations, and as -'V^gards the 
eligibility for grant of types of organisation for collective research which, though 
not research associations in name, are in fact fulfilling similar purposes. 

(b) Financial provision should be made from public funds to enable the De- 
partment to increase and continue indefinitely financial support to research 
associations and similar organisations as a permanent feature of the national 
economy. 

3E At the same time, it would usually be undesirable for the Department 
to exercise any greater degree of control of the activities of the organisations 
which it supports by grant than is its present practice, since it is essential that 
the main responsibility regarding policy and programmes should continue to 
rest with the respective industries. 

35. While commending the general administration of the Department and 
paying tribute to the industrial experience associated with it for advice and sug- 
gestions as to the lines on which science can best assist industry for stimulating 
the industrial and commercial applications of scientific work, we suggest that it 
could exercise an enhanced influence on research in industry and the country 
generally if it were in a financial position to make grants on the advice of ite 
Advisory Council for any research or development of national importance. Such 
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grants should be extended to cover capital expenditure, and individual com- 
panies should be eligible for contributions where the research is of such a character 
:as to harvo no commercial value to the firm concerned and would not therefore 
be prosecuted at its own charges. In such cases, the dissemination of any 
resulting information would be at the sole (lis(^retion of D.S.l.TI. The Depart- 
ment would also assist in developing research -mindodiiess in all quarters if it 
engaged in a greater degree of p\ibliciiy with regard to its research and scientific 
services to industry, tlirough articles in (he press, lectures and addresses in 
appropriate centres in the country. I’liese two objectives, logetlier with the 
increased and eontinuons sii[)port for ivsearcli ass^)ciMti(‘)nR suggested above, 
could only be aclu(‘ved if the Department bn<l control of conKideral)ly gieater 
funds, which should be regarded as a biglily veiriuiKTative national invest Tmutt- 
for the benefit of tlie nation as a win>le. ft is accordingly onr I'MF'riT IIKOOM- 
MENDATION: 

That the (lovenurient should allocate to the l)e|)artmcnt an aumial sum of at 
least £1 million for the maintenance and expansion of its activities 

Relations of Research Associations with their Members 

(^6. The relations of research associations to subscribing members require 
notice. We consider it important that the director of research and his staff 
■shall be capable of setting out the result of research in a readily assimilable 
form. This requires the closest association between the scientitie por.soiu(*l of 
the research association and the technical management of the individual mem- 
bers. It is, for example, useless to publish scientific reports in a language which 
the technical personnel cannot assimilate and which do('.s not point directly to 
methods of applying the conclusions of the reports to the iccdmlcal processes in 
the industry for which tlioy are made. Sonu' of tlie n'searcli associations main- 
tain a liaison or devf?lo])inent department speciidly charged with advising on 
liow the results of the associations' investigations can best be applied to the 
circumstances of individual firms, an arraugement wliich is most valuable and 
which we w'ould wish to see extended, but its success depends u]>on the degree 
of co-operation forthcoming from the linns themselves. 

37. In tile close association of production and research wliicl) exists with 
large orgiriiisations having their own research facilitie.s is to bo found much of 
the stimulus and inspii’ation ou w’hieh the growth of such organisadons dejxaids. 
It is inherent in tlie organisation of the research associations that this same type 
of stimulus and inspiration is not experienced to the same fl(*greo, ])ut much 
might he done to improve it by interchange of personnel IxdwH'cn the research 
association and the industry for which it is wording, and hy pnauolion of con- 
ferences of the technical personnel of llie firms concerned under the auspices 
of the research association. 

The Scientist in Industry 

38. It remains to express our views on the inqiortant question of the educa- 
tion of the scientific worker in industry, his standing in the firm wdiicli (imploys 
him the condition.s under which he works, and the organisation of research w-ork 
from the personal point of view. As regards education, \ve do not consider it 
within our province to go into detail since it should bo considered in relation to 
education in general rather than siiecifically applied to research. We desire to 
point out, however, that an expansion of industrial research and development 
postulates the necessity for providing the necessary trained personnel for con- 
ducting it, and raises the question whether the facilities for scientific and techni- 
cal training are sufficiently numerous and of the necessary quality. Industry 
should develop the interest it has shown in recent years in recruiting trained 
personnel from the universities and technical colleges, and should make more 
general the practice of providing funds for the creation of fellowships, bursaries 
or the like at universities and technical schools and colleges for junior personnel 
already in the industry who show an aptitude for a scientific career, or to place 
Buch funds at the disposal of universities for post-gi’aduate research in pronlenu^ 
in which they are interested. 
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39. A related question is that of the proper poo/tion of the research worker 
within the organisation employing him, on which to some extent dei)ends the 
power of industry to attract the best scientific brains to its service. In ino&i 
cases the time has long since gone by when the research personnel considered 
themselves as being, or were kept, remote from the other branches of an under- 
taking and were regarded as engaged on some obscure and ancillary activity 
outside the main stream of the firm's interests to be called upon only when 
things went wrong It is nevertheless still necessary to point out that the best 
results can only be obtained from a finn’s research personnel if tlioy are taken 
fully into the confidence of the management and given a definite standing in 
the hierarchy of the organisation. The research worker cannot be cxj)ected to 
perform his duties unless lie has at his disposal all relevant inforniatioii which 
is in the possession of other branches of the organisation of wfijich he a mem- 
ber. It must be realised that the highly qualified pure scientist in general has 
had no opportunity of acquiring industrial experience, and consequently cannot 
have that background for the strategic planning of the national research e/Tort 
which is so necessary at the present time, although he may be unrivalled in the 
tactical development of the laboratory stages of the plans adopted. 

40. It is also to be remembered that publication of the scientific aspects of 
his v/ork is a legitimate ambition of every scientific research worker. Experience 
has shewn that such ambitions are not as a rule inconsistent with the interests' 
of firms engaged in competitive industry; on the contrary such publication 
increases the pi*eatige of the firm concerned. 

41. It must not be thought, however, that all that is needed for successful 
research and development work is the introduction of a specific number of highly 
qualified men. Eesearch and development can generally only be efficient on the 
basis of co-ordinated team work, the team itself being properly balanced as 
between the leader and his various grades of assistants. The personality of 
the leader is of the greatest importance, and a successful leader is one who 
appreciates the ambitions and capabilities of the separate members of his team, 
and has the gift of communicating to them his own enthusiasm and a full 
appreciation of the objects the team is seeking to achieve, and above all for dis- 
criminating acknowledgment of the contribution made by each member of the 
team to the common objective. 

42. The man who enters employment on the research side should not be 
regarded as necessarily suitable for that side only. Considerable benefit has 
flowed from the transfer of research workers having the requisite personal quali- 
fications to commercial, administrative and other branches of activity. The- 
more an organis.atioii is staffed on all its sides by persons having an appreciation 
of science and research, the more progressive and adaptable to changing circuzn- 
stanc.es it is likely to be. Little benefit will be derived from increasirig the num- 
bers of those engaged on research if trained minds are not more fully employed 
in other branches of industry. The general scientific outlook of indfiistry must 
be raised if the understanding and application of new scientific inventions, dis- 
coveries and developments by industrial concerns arc to be increased. The first 
to exploit or apply a new discovery or invention reaps the major material ad- 
vantage in increased employment and prosperity. 

Taxation 


43. Our Eeport would uot be complete unless some reference was made to 
the influence of taxation upon research expenditure. In general we believe that 
a reasonable view is taken by the Inland Eevenue authorities as to what items 
of such expenditure are chargeable against revenue, but there have been com- 
plaints m the past that costs of development have been disallowed, while such 
capital items as buildings have never been admissible. Eecently4he Federation 
has advanced the principle that all expenditure on research and development 
should be chargeable against revenue either immediately or over the commerciaf 
life of any asset crated. We strongly endorse this principle in view of the 
great importance to the nation of the largest possible expansion of research: any 
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narrow interpretation of what is allowable expenditure for taxation purposes 
4)ound to have a deterrent effect. 

The Desirability or Otherwise of New Machinery 

44. Our first recommendation was that every firm should consider providing 
suitable resoiirces for the investigation of its own problems, wliile our third was 
that each industry should create a similar fund for promoting appropriate 
<5ollective research. The question at once arises whether the necessary facilities 
-exist whereby such funds can usefully be expended, bearing in mind that only 
the larger firms to-day are of sufficient size to maintain fully equipped research 
•departments, wliile some industries are too small to maiiilain independent 
xesearch associations, 

45. As regards collective research for an industry too small to have its own 
research association, the problem is relatively simple. Many existing associa- 
tions cover not only a main industry but also various ancillary and related 
industries. We feel confident that any industry where a research association of 
its own is not feasible could come under the wing of some existing association 
willing to broaden its scope to the necessary extent. 

46. The position as regards the individual firm is more difficult, and we have 
had under consideration various means by which its problems could be handled. 
In this connection we have reviewed the potential advaniages for this country 
of an organisation similar lo ihe Mellon Institute in the II. 8. A. The Mellon 
Institute was founded primarily for ihe purpose of undertaking sponsored research 
problems, and, with similar Institutes, has undoubtedly performed valuable 
services to Industry in the United States. The personnel which they have 
tissembiled represents .a wide body of experience which can he drawn upon in 
connection with any problem submitted, while the close contact they maintain 
W’ith the firms on whose Y)roblems they are engaged and the many successes 
achieved have undoubtedly stimulated a greatly enhanced interest in research, 
which has led in many cases to the establishment of research laboratories within 
the firms themselves. The Institutes have also ])rovided important training 
centres for research workers, and many of their staff have ultimately taken up 
positions with the firms on whose problems they were working. The success of 
these Institutes is, however, lo some extent due to the fcact that there i? in the 
lU.S.A. no research association movement at all comparable with that which 
^exists in this country. We are conscious that the future may demonstrate the 
need for similar facilities here in addition to those at present existing. In the 
meantime we feel tliat the firm lacking the possibility of forming its own research 
department should at lea.st employ one or more persons competent to consider 
•such matters in relation to the firnrs activities, even conjointly with other 
functions for which they may he responsible, and would certainly he able to 
obtain the requisite research assistance in dealing with any specific problem from 
one or other of the existing research organisartions. 

Problems of Development 

47. A further question of a somewhat similar kind is whether there exist 
adequate means w'herehy inventions or the fruits of fundamental research in 
universities, research organisations and similar institutions, or even by individuals 
can be secured to the national interest and developed up to an industrial scale. 
“Such work is habitually undertaken by firms possessing their own laboratories 
■but there is no machinery, equivalent for example to the Research Corporation 
of America, which can be utilised by organisations or individuals other than 
^those commercially interested, to protect by patent their inventions and thus 
ensure their exploitation in the general interest by the control of the issue of 
licences at home and abroad. We consider the desirability of the creation of 
such machinery should be carefully investigated. Although Government funds 
would undoubtedly be required in connection with its establishment, it should 
take the form of an independent organisation, established by Charter, and not 
a Government organisation. The repayment of such Government funds shcmld 
be a first charge on any balance of income over expenditure. 
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Bureau ol Industrial Beseareb 

48. Experience shows the need for a continuous assertion of the over-riding: 
necessity for industrial research so as to counterbalance the lack of apprecialioiv 
which undoubtedly exists as to its potentialities, and in this connec^tion we feel 
confident that some further organisation is required. Thus oixr SIXTH HTi- 
COMMENDATION is: 

That a Bureau of Industrial Bcscarch should be established in the immediate 
future, which should be national in scope and, though financially supf)orted by 
those principally concerned, such as research associations, independent scientifi** 
research laboratories, Governmental researcli establishments, universities and 
others should be entirely objective in its activities. 

49 . The Bureau w'ould undertake the publication of a Year Book, in wdiich 
could be included a short description of the acliievenients of British research, 
and of the facilities available for the prosecution of research. If information of 
this kind in regard to industrial research were published, there would become 
available for the first time knowledge of the basis and origin of the (piality of 
British goods. In general, such a publication would bring hojjie, not only to 
people in this country, but also to the w’orld at hrrge, the paramount infiuence 
of research on tlie quality of British industrial iiroducts. The Bureau might 
also undertake educational publicity oi\ research; further it might advise firms 
whether their ]jroh]eins were such as to require scientific investigation, and on 
what scale, and accordingly liow' much in the way of finance and ]>eTHonnel would 
be involved. It might also prove possible for it to create a liaison between 
research workers in similar or related fields and thus accelerate progress. 

50. In general, the existence of the Bureau would, in our o])inion, sei ve to 
increas(’ the rosearch-inindedness of British Industry, and to create aji even 
greater national sense' of the huportaTu-e of the subject and its influence in main- 
taining national j'vosperily and well-being. We ru’e confident Unit such a 
Bureau whtn e.stablislied would rapidly develop conditions of working which 
would we.cnre general confidence and support. 

Conclusion 

51. We are on tlu' wiiolo satisfied with the general scheme of organisation- 

by which industrial research and d(na*lopment is at present condu(5ted iji this^ 
country and with tlie various types of organisation wdiich exist. But it is equally 
clear from certain of our recommendations that W'c are not satisfied with the 
scale on which research is prosecuted and tht; dc'gree to wliicli the existing 
timchincry is utilised. It is also important that pun; s(»ience sliould receive 
much greater aup})ort from Industry and the State, by the creation of research', 
fellowships and increased grants from ]>ublic funds for facilities and apparatus-. 
Tl is obviously only from discoveries in the realm of pure science that new indus- 
tries are likely to evolve. It is therefore essential that many of our best scientific 
brains shonhl be eontimiously engaged on research in the sphere of pure science 
so that the flow' of knowledge is maintained, and the foundations are being 
continually laid upon which further progress can be built. We hope our report 
will stimulate a greater provision of resources in money and personnel for all: 
types of research than is at i)rcsent available. But Industry must not only be 
willing to exploit the machinery for research ^vhich is at its disposal; it is even^ 
more important, both nationally and for the individi'ml firm, that it has the 
will to develop the results of research to the uttermost, and to take iSuch risks 
as enterprise in new fields of endeavour must involve. To be first in the field 
of application is of even greater advantage to a country than to have been the 
birthplace of the discovery. Furthermore stable economic conditions in industry 
are essential to a progressive research policy, which itself however is one of the 
principal factors in creating economic stability. ^ 

* ♦ * * ♦ 

We desire to place on record our high appreciation of the services rendered 
by our Secretary, Mr. John Gough, whose unremitting energy and devotion to» 
the \york of tins Coinmiitee have contributed' so largely to tbe preparation ot 
this Report. 
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P. B. 1. 

Summary ol Eecommendations and Gonclusiomt 

1. llesearch and technical development by industn are a natural growth 
from the activity of individuals in the sphere of fundamental discoverv and the 
formulation of scientific knowledge (para. 2). 

2. In the present critical period ot our national economic develonment^ the 
position of scientific research in connection with our industries requires undent 
consideration (para. 4). 

3. industrial research and development have been of the greatest irnportancp 
\n the past and will have an even greater part to ])la) in the future, from a 
national point of view. They are also ()f great inipf»rtanee to tlie individual firm 
(paras. 6 — 8). 

4. While every industry and firm does not provide an equal opportuniiy tor 
the application of research, no industry can maintain j^rogress without it (para. 

5. The amounts spent by individual firms on research and development and 
by Eesearch Associations on research ivpresejit a Iractiun of on ^ p.*r cent, of thi^ 
value of industrial production; if one per cent, of the total value of oiu indus- 
trial production were spent on research and (h^velo]>m('nl, the increased pro- 
ductive efficiency and ernplo^micmt capacity would yield an annual return of 
many times such expenditure (para. 20). 

6. Ideally, every industrial unit should maintain its own research depart- 
ment, since the most profitable research is that carried out by the individual 
firm in its own laboratories, in the present stage of industrial organisation, 
this is however, not possible throughout indiistrv as a whole, and tlie Com- 
mittee’s kTKST 11E(X)MMENDATT6 n is that— 

(n) c^very iiianufacturing firm sliould take stock of its position to ensure 
that it is devoting to research and dcveto])inent the maxiimim effort jmd funds,, 
commensurate with the nature of its problems; 

(b) wherever possible it should maintain its own resrai'ch department; wher^, 
however, this is not feasible, it should, al least, oitrust one or more suivahly 
qualified individuals wdth the responsibility keeping constantly under review 
the application of research to its activities, and for initiating such investigations- 
as may from time to time prove desirabh;, and create and maintain a special 
fund for such research and development, of a magnitude compatible with it& 
resources (para. 21). 

7. Some types of problem, particularly those of general interest to an industry 
can best be dealt with through co-operative machinery (para 22). 

8. The research associations arc* a w-ell tried example of such machinery 
and are playing a valuable part. The research association nioven;ent shouhi 
therefore, be fostered in every possible way, though the associations are not tc* 
bo regarded as a substitute for or (ilternative to research l)y the individual firm, 
sides the associations should concern themselves with questions of interest 
to the industry as a whole (paras. 23 — 27). 

9. Eigiires of income and expenditure in res])ect of the rcsefireli association? 
show that industry in many cases fails to appreciate the benefits to bo derived 
from association in collective research. The Committee’s SE(M)NT) llECOM- 
MENBATION is, therefore, that— 

the firms comprising the industries winch have their own eollective research 
associations should give the most careful con .sid oration now to the question 
whether they are making to their research association a contribution, either 
in money or in other ways, commensurate with the work w’hich, if adequately 
supported, it could perform in furthering the interests of the industry ns a 
whole (paras. 28-29). 

10. Over industry as a whole there is room for the creation of further co- 
operative research machinerv, and it is the Committee’s THTKB EEC03I- 
MENDATION that— ^ 

every industry which has not created a collective research association should 

up a co-operative research committee and take steps to create and maintain 
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a research fund which would equitably distribute the burden over the consti- 
4iuent ooncems in proportion to their interest in the industry. The research coin, 
mittee would determine whether the scale and nature of the research needs 
were such as to require the establishmnt of a research association, whether a 
link could satisfactorily be formed with existing research associations, or whether 
.resea-rcli association, whether a link could satisfactorily be formed with existing 
research problems could be dealt with extramurally through university labo- 
ratories and other research establishments (para. 31). 

, 11. The policy of the D.S.l.li. in respect of grants has in certain cases 
been somewhat restrictive, and it is the Committee’s FOURTH RECOM- 
MENDATION that— 

(a) the Department of Scientific and Industrial Research should make the 
maxiiiiuin use of the wide powers it possesses both as regards the amount of 
grant which can be made available in each case in relation to the countervailing 
'Contributions from the industrial subscribers to associations, and as regards the 
eligibiiity for grant of types of organisation for collective research which, though 
not research associations in name, are in fact fulfilling similar purposes; 

(b) financial provision should be made from public funds to enable the Depart- 
ment to increase and continue indefinitely financial support to research associa- 
tions and similar organisations as a permanent feature of the nationl economy. 
The main responsi bilily tor programmes and policy should, how'ever, continue 
»to rest with the industries concerned (paras. 32 — 34). 

12 D.S.I.R. should be in a position to make grants for any research or 
'devolopiiient of national importance. Such grants should be extended to cover 
capital openditure, and individual companies should be eligible for contribu- 
tions. Tile Department should also (‘ugage in greater publicity with regard 
to its services to industry. If the Department is to undertake these tasks it 
■will require increased funds, and the Committee’s FIFTH RECOMMENDA- 
TION is that — 

the Government should allocate to the Department an annual sum of at 
least £l million for the maintenance and expansion of its activities (para. 35). 

13. 1’here should bo the closest association between the staff of an associa- 
tion and the technical management of its members (paras. 36-37). 

14. If the necessary trained personnel for conducting research is to be avail- 
able, industry must inalie more general the practice of providing funds for 
fellowships, bursaries and the like at universities and technical colleges and 
sciiools (para. 38). 

15. If the best is to be got out of the research staff, the employing firm 
should take them more fully into its confidence and give them a definite stand- 
ing in the hirearchy (para, 39). 

16. Research and development can generally only be efficient on the basis 
•of properly co-ordinated team work, the personality of the leader being of first 
importance (para. 41). 

17. The research worker having the requisite personal qualifications should 
be regarded as available for transfer to other branches of a firm’s activities. 
The general scientific outlook of industry must be raised (para. 42). 

^ 18, As regards taxation in relation to research, the Committee endorses the 
principle that all expenditure on research and development should be chargeable 
against revenue either immediately or over the commercial life of any as 3 ®t 
created (para. 43). 

19. An industry too small to maintain its own research association could 
come under the wing of an existing association. The problems of an individual 
firm which is too sniall to maintain its own research depaitment can in the vast 
majority of cases be dealt with by existing means. No new machinery is at 
present necessary, though the future may show the need for facilities similar 
to those provided by the Mellon and other Institutes in the U. S. A. There is, 
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fiiowever, absen^ of adequate means whereby inventions or the fruits of funda- 
4nentia resei^h m universities, etc., or by individuals can be developed up to 

*}\**“®*'“* creation of appropriate machinery to fill this gap 

«houId be carefully considered (paras. 45 47). j « miH gup 

20. In order to provide the means whereby the over-riding necessity of 

MENDAOTON^^- stressed, the Committee’s SIXTH RECOM- 


a Bureau of Industrial Research should be established in the immediato 
iuture, which should be national in scope and, though financially supported 
fiy those principally coricemed, such as research associations, independent scien- 
tific research laboratories, Governmental research establishments, universities 
and others, should be entirely objective iu its activities. 

The Bureau would undertake the publication of a Year Book and engage 
in educational publicity on research; it might also advise firms whether their 
■^problems required sclent i He investigation, and possibly ereate a liaison between 
research workers in similar or related fields (paras. 48-49). 

21. Both industry and the State should give greater support to pure science, 
and industry must not only exploit the machinery for research which is at its 
<disposal, but must have the will to utilise the results of rt'search to the full and 
-to take such risks as enterprise in new' fields involves (para. 51). 


VII.—SOIENOE IN INDUSTRY ♦ 

THE IMPORTANCE OF RESEARCH TO THE FUTURE 

Public and Private Ways and Means: by Samuel Gourtauld 

No apology is needed for returning to the subject of scientific research and 
industry. Britain will have to make a far greater use of research in future 
if she is to hold a leading place in the world. Possibly, since wc are more 
-dependent upon imparts of raw materials (including foodstuffs) and therefore 
•upon exports of irianufactured articles, than any otlier nation, industrial efficiency 
is more necessaiy to us than to all the otliers. What is not so clear is how^ 
great our expc'iiditure upon research must be, and how it must be directed. 
In proportion to our population expenditure should be at least as great as in 
any other country. Many statistics lately published, though they do not all 
agree in detail, make it clear that the expenditure per head on indusirial researcli 
ill the United States and in Soviet Russia is several times as high as it is 
here. 

As to the ways in w’hich research may be financed and carried out, there 
are two possibilities, at opposite ends of the scale; wholly y)rivale and w'holly 
public. lUdween these two extremities are two interuH'diate courses; 
research carried out by private industrial research departmevits, with 
regular provision for making some part of the results public and research in public 
institutions, mainly at public expense, nut with pennissiou to undertake as well 
private researches privately paid for. 

Secrecy or Pooling. 

It is obvious that w’holly State-paid research must be directed to the benefit 
•of the whole community, and therefore that its results must be public pro- 
perty. This does not necessarily mean the immediate publication of everything, 
though that is the ultimate logical aim. Premature disclosure while results 
are still in a halfbaked condition may do more harm than good. Again, it may 
not be wise for the nation to publish all its secrets to foreign rivals. The extent 
to wliich this holds good must obviously depend on future interuatioual arrange- 
ments. 

It is also obvious that the results of any research w^hich is wholly paid for 
privately are the property of the individuals concerned, who have the option 
of total or partial publication or no publication at all. Present-day industrial 
thought seems to be moving in the direction of more pooling of knowledge. It 
is commonly believed that there is^ less secrecy betw^een industrialists in the 
United States than there is here, and that this more liberal attitude has aided 

the rapid growth of industry in that country. 

1 November 1943. 
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The extent to which this trend is followed depends upon the willingness and* 
the financial ability of industry to take long and wide Yiews. A private indus- 
trialist may think that it pays him to make everything public in due course, 
on the ground that what adds to the prosperity of the community will ultimately 
widen his own potential market. He cannot, with safety, take too selfish an. 
economic view. Besides considering the desirability of the general dissernina- 
tio’i of information wdiicfh may uitimately add to liis own prosperity, he is well 
aware to-day of other human and social forces which override economic Jaws 
and are even more dangerous to offend. 

Private Profits 

Still it may be true in a. sense that private firms are bound to make profits 
their basic consideration. There are quick profits and there are long-range 
profits. Although the application of science may revolutionize an industry, 
the ( hango may take a long time to mature, and he who counts on quick profit*^ 
may quickly come to grief. Here strong financial undertakings have an advant- 
age, for they can afford to wait. Tlic weaker can only compete through co^ 
operative research, each making a relatively small lock-up investment. 

Short of (OTnplete publicity, industrialists may decide to pool much infor- 
matio.i with their own competitors on a reciprocal basis, thinking that co-opera- 
tion will strengthen their industry, as such, to the benefit of all in it. tn a 
similar way they may make all their know'ledge about the use of their products 
known to all users of similar products. Or they may try to confine this know- 
ledge to their own customers. Tlie present writer believes that the maximum 
(leptree of publication and co-operation consistent with reasonable safeguards 
against abuse will accelerate the healthy growth of every indust rv based upon 
npyiliecl s(*ience. Probably the old-fashioned love of secrecy brought more harm 
than good to th(‘ average mnmifacturer. 

It is impossible to say just how much it would pav the nation to spend on 
research, and 1 hav(^ no room here for eoinparative statistics. The cost of 
resenreh practised on the most lib(‘ral scale known anywhere is a mere fraction, 
of the value which it demonstrably creates. 

Big concerns can well afford to spend much more on research than most 
of them have yet done, and the Oovernment can legitimately encourage them 
in this by relieving the whole financial cost of it from taxation. Small businesse.s 
can contribute far more liberally to research associations, and they can make 
real use of these by employing men of scientific outlook, on their own staffs. 
The associations should be liberally and freely supported by novernment con- 
tribution on a mncli bigger scale than hitherto. Jt is estimated that existing 
industrial research associations have a total income of i;800,000 to £1,000,000» 
a year, which includes £200,000 from the Government, This is niggardly on 
both sides. It may be suggested that it is the function of the Government 
to support the smaller men in this way, directly; the big can better look after 
themselves. This will not holster up inefficiency and undermine the strong. 
It will add to the industrial strength of the nation ; a well-tilled and well- 
manured field produces the biggest and strongest plants. 

It open to question whether the Government should assist research by 
direct contribution, or by remitting taxation, while allowing the fruits of that 
resean l* to- be withheld from the nation by means of patents not fully and effi- 
ciently worked. Goverrumcnt-maintained institutions must, of course, have a 
free hand, and fundamental research will he one of their main functions. The 
publication of fundamental discoveries must be subjected to the decision of a 
very h^*gh and impartial tribunal, always with an eye on possible foreign 
competitors. Existing interests must not be allow'ed to retard publication beyond 
the point where these coincide with public policy; a Government research- 
station might make discoveries which would rightly lead to the/*closing down 
of an existing industry altogether. 

In all Ranks 

If research is worth far more than has been recognized, the position of the- 
scii'ntist in industry must be raised. He must have a bigger say in the higher 
direction, aims, and policy; and the scientific outlook must be encouraged ini 
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all ranks, In viow of the great coming demand for men with scientific trainiiigi 
which will bo 'very hard to meet, industry should notify its readiness to raise 
their general status without delay. 

Where pure research ends and applied research begins is difficult to say, or 
where applied research merges into development which is itself largely experi- 
mental by nature, involving many tentative excursions and withdrawals. After 
the original invention has been perfected a long time may elapse and great 
expenditure be required before it can be applied in a practical form to industiy. 
Intleod, this stage may be far more costly than the original research. On such 
a rock many entcr]>rises are wrecked. 

Great Britain stands second to none in fundamental scientific discovery, very 
largely the result of work done in our universities and similar academic pla<*es. 
Hi is owing to a more intense application of such discoveries to industrial pur 
poses that the output per man-hour in so many industries is far liigher in the 
United States and in (lermany than* it is in Britain. It is nc>t due to superior skill 
or energy on the part of the workers; it is more probably because British indus- 
trialists, having an ancient record of phenomenal success behind them, are ultra- 
conservative. 


Bayon. 

If I may refer to my own industry, J find that, starting from the same 
date with similar methods, Briiaiji can hold her own. The viscose process, 
acooun ting for far more than half of the world’s total output of rayon was stai’ted 
in Europe and the, United Stales about iO years ago. In (hq)art.ui(mts covering 
the biggest part of the operations and producing a strictl\' (‘ompm-ahle article, 
the oiitpiit per man-hour differed very slightly in Great Bi'itain. (h'rruany, and 
the United States just before the war. The relative figure's liavf' varied from 
time to'time; but tboy show that Britain can bo in the van if ?»be keeps awake 
and applies the results of scientific discovery wholobeariedly. 

Finally, most large industries in this country are made up of a multitude of 
comparatively small units, and these should be given the strongest possible lead 
and every encouragement, including generous financial assistance, to induce 
then I to combine in research work for the benefit of their own industries and 

Nov. 1.1, 1M3. 
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Sir, 

I have the honour to present a progress report of the Colonial Research 
Committee appointed in June, 1942, to advise on the expenditure of the 
£600,000 a year provided by the Colonial Development and Welfare Act, 1940, 
for the “promotion of research and enquiry “ in matters affecting the Colonies 
and to advise upon and co-ordinate the whole range of research in the Colonies, 
•irrespective of the provenance of funds. 


I have the honour to be, 

Sir, 

Your obedient servant, 

Hailey [ Chairman ] . 

COLONIAL RESEARCH COmilTTEE 

Progress Report, 1042-43 
HISTORY OF THE COMMITTEE 


1. The money voted under the Colonial Development and Welfare Act of 
1940 was the first provision for colonial research made by Parliament on any 
coinprohonsive scale. At the end of the last war, Parliament voted £20,000 'a 


year for a period of five years to further research in the Colonies, and a small, 
Research Committee was set up to advise on its expenditure. After two initial 
grants of £10,000, however, the annual provision was reduced to £2,000 a year. 
During the ten years of the existence of the Committee, from 1919 to 1928, it 
undertook various small-scale research projects, but its work came to an end 
with the passing of the Colonial Development Act of 1929. This Act provided 
for the expenditure of sums up to £1,000,000 a year on “development**, and 
research was included in this term. During the eleven years of the Act's 
£600, 000 were spent on research' and enquiries of different 


2. Considerable sums were also spent on colonial research by the Empire 
.'Marketing Board, set up in 1926 to investigate the marketing of Empire pro- 
duce as a whole. The Board was originally limited to investigating the possi- 
bilities of marketing Empire products in the United Kingdom, but in 1931 this 
condition was removed and, during the next two years, money was spent on 
unarket and products research in the Colonies. Following the Imperial Econo- 
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ixlic Conference at Ottawa in 1982 the Board was dissolved, but in 1987 the 
need for further marketing research in the Colonies was felt, and a special. 
Colonial Empire Marketing Board was appointed in 1937. This set on foot 
investigations into the possibilities of marketing some 50 colonial products. 
On the outbreak of war in 1939 the activities of this Board were suspended for 
the period of hostilities, or such time as might subsequently be directed by the* 
Secretary of State. 

3. In 1940 the position was changed by the passing of a new Colonial Deve- 
lopment and Welfare Act. The S.tatement of Policy presented to Parliament 
(Cmd. 6175) announced that the Government considered it advisable that special 
arrangements should now be made for financing research as distinct from wel- 
fare and development, in order to establish such rese*arch on a wide and regular 
basis. The Act made provision for expenditure up to a maximum of .£500,000* 
a year on colonial research, apart from the provision of sums up to £5,000,000^ 
a year for development and welfare projects. It may be noted that no time 
limit was laid down in the Act for the provision made for research, in contrast 
to the ten-year limit assigned for the expenditure on development and welfare 
projects. 

4. The Statement of Policy announced further that the Government pro- 
posed to establish a Committee to advise on colonial research, in order to secure 
for the Secretary of State the permanent assistance of a representative body of 
scientific expert^ It may be remarked that the Colonial Eesearch Committee 
constituted in 1919 had no scientific representation on it, and this was also the 
case with the Colonial Development Advisory Committee appointed under the 
1929 Act. Owing to w^ar conditions, however, it was not found possible to 
appoint the new Committee at once. Some ten grants for research were made 
in the interval between 1940 and 1942 without consultation with any advisory 
body dealing specifically with questions of research.* The present Committee 
was appointed in June, 1942. 

FUNCTIONS OF THE COMMITTEE 

5. The Colonial Research Committee of 1919, and the Colonial Empire » 
Marketing Board appointed in 1937, dealt mainly with problems of economic 
development, and the majority of the grants made under the Colonial Deve- 
lopment Act of 1929 were also directed to this purpose. In a statement: 
made to the House of Commons on 28th April, 1942, Mr. Harold Macmillan, the • 
then Parliamentary Under-Secretary of State for the Colonies, announced that: 
the present Committee w^ould, on the contrary, have a tw>fold purpose. 
In addition to advising on the expenditure of the sums provided for research' 
by the Act of 1940, it would assist in co-ordinating the whole range of research 
in colonial studies, irrespective of the provenance of funds. The extent of 
the Committee’s field of work was indicated by Viscount Cranborne, the then; 
Secretary of State for the Colonies, in an address delivered by him at its 
opening meeting. He pointed out that the terms of the Act referred to** 
“research and enquiry” and he considered that these terms should be given • 
the widest possible interpretation. The scope of enquiry would include those* 
problems of agriculture, human and animal health in which there was a long 
tradition of research in the Colonies, as well^as the newer problems of applied 
biology, physics and chemistry. The wider but hitherto less organized field' 
of social studies, such as economics, sociology, linguistics, and the study of ' 
colonial law and administration, seemed to him to require particular consider- 
ation in relation to colonial development. Topographical and geological surveys* 
engineering, and problems of industrial development would all come within the 
Committee’s purview. He encouraged the Committee to take a long-term view 
of research, as well as to consider the needs of short-term enquiries. While at' 
one end of the scale questions of pure research of the most abstract kind might* 
need study, the Colonial Governments would also need assistance in 

* See paragraph 60 and Appendix 11. 
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iiivestigaiions of a type that might hardly be recognized as research in the 
academic sense. 

6. The Committee’s function in co-ordinating research would, he said, be 
no less important than its work in recommending grants for expenditure. On 
the one hand, it would survey the existing facilities for research, not only in 
the Colonies but elsewhere. On the other, it would serve to bring the Govern- 
ments of the Colonies into closer touch with such facilities. One of its most 
valuable contributions lo colonial development would be its contact with those 
institutions in Europe, America and the Dominions whose work had a bearing 
on the problems which arise in the Colonies’, or whose assistance could be in- 
voked in their solution. 


THE FIRST YEAR’S WORK 

7. 'riic Committee has held 17 meetings during the period covered by the 
nrescrit Report. It was aware from the first that it would not be able to 
iarrv out extended scdiernes of research during the war. While as will subse- 
auently be shown, it has been possible to maintain many of the agencies for 
research which already existed in the Colonies, it has not been found feasible 
to malm any substantial expansion of their activities. But the Committee 
lias felt that both here, and in other respects, it should not confine itself to 
examining proposals put to it by Colonial Governments, or by bodies interested 
in enquiring into problems affecting the Colonies. It conceives it as its duty 
to study the whole field of scientific inquiry; to distinguish the ^ parts of it 
requiring attention, and to ensure that gaps in it arc filled wherever it is possible 
to do so. It has. tliereforo, confined itself mainly to the preliminary task of 
surveying the s])ecial problems and needs of colonial research as a whole, and 
to an examination of the general principles which should be follow^ed in its 
•organisation. If future developments can now be planned on a comprehensive 
scale, the Government will be in a better position to put schemes of research 
into operation as soon as scientists, and others now engaged in war duties, are 
free to take part in the work of colonial development. 

8. The Committee has not yet been able to complete its survey of the major 
subj('cts which must come under its review. It began with an examination 
of certain fields of work, such as land surveys, the magnetic and meteorological 
services, and research in relation to forestry, fisheries, agriculture, animal 
health, and some of the social sciences^. It has been its first task to form 
some estimate of the character of the research work already undertaken in 
the colonial territories. While the Committee has been impressed with the 
efforts that have been made by research workers in the Colonies, often in the 
face of great difficulties, and with the value of many of the results achieved, 
it is convinced that scientific facilities and terms of service must be improved, 
and now oj* additional methods of recruitment and organisation devised, if 
resoarch is to play an effective part in colonial development. Under existing 
conditions scientists and research workers in the Colonies frequently have to 
work in isolation, and with relatively inferior equipment. Moreover, many 
of them are engaged in routine investigations as well as in research, and the 
volume of this routine work is always liable to be increased in accordance 
with administrative needs. Even if they are freed from the pressure of routine 
examinations, there is a tendency for research problems to be dictated too 
exclusively by local and temporary interests, without due regard to scientific 
j^sibilities, or to the scale on which a given investigation must be planned 
if it IS to have any reasonable hope of success. Under conditions such as these, 
there will always be a difficulty in attracting the most able research workers to 

Outstanding abiUty can be obtained, 
effective. Paragraphs 24 to 80 eml>Say certain 
Bfuggestions which might go some way to solve this fundamental problem 

9. Much of the research carried out in the Colonies has so far been done 
under Government auspices. It is not easy to give an adequate impression of 
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this work, since the greater part of it has been done by officers belonging to 
jfthe Government technical services, side by side with their ordinary departmental 
work. The technical services of the Council Govcniments, e.g., Medicine. 
Education, Agriculture, Animal Health, Forestry and Labour, have developed 
rapidly in the last twenty years. In most Colonies these departments have 
specialists attached to them, some of whom perforin routine work as patholo- 
gists, soil chemists or the like, while others are explicitly designated as re- 
search officers. Most Colonial Governments have clinical la!)oraU>ries, agri- 
cultural plantations and experimental stations, and veicrinary inborn lories. 
Bui there are also a number of inslifcutions devoted to more Jimdamenial 
types of research. The mure important of these, sucli as ^hl^ Imperial Col- 
lege of Tropical Agricultural at Trinidad, the JOast African Agricultural Ke- 
searcli Institute at Amaui, the InslitiM.e of AJedical Jh-scarch at Kuala Lumpur 
in Malaya, and the Yellow Fever Research Institute at J^hitebbe in Uganda, 
have now an acdmovvledged ])Ositi(ai in the scienlilic world. Though exten- 
sions and additions to llie different colonial research in,stituli:s may be required, 
yet in the major branches of the natui-iil scdonces, at any rale, the founda- 
tions for development have oeen securely laid. 

10. M’any Colonial Governments have shown ilieir readiness to siqiport 
programmes of research, so fur as their own fuiuls permit, ft may be noted, 
for instance, that when the grants from the Empire Marketing Board to the 
sugar experimental stations in Mauritius and the sugar-eane breeding stations 
in Barbados came to an end, the financial burden was assumed by the 
Colonies themselves, and that at a time of great iiKlustrial depression. Tljere 
are many other instances in which rc.scarch has l)ecn both initiated and 
financed by Colonial Governments. 

11. Unofficial and comnienaaj undertakings have also financed a consider- 
able airiount of researcli in tlie Colonies. Tbc Empire Cotton Glowing Cor- 
poration has stations in the West Indies, West and East Africa and is 
planning the development of a large research institute and laboratory in 
Uganda. The llubber Tlesearch Institute in Malaya and the Tea, Lubber 
ajjjjd Cocoa Research Institutes of Ceylon have all contributed much to the 
prosperity of the Colonies. Sisal researcli has been undertaken in Tanganyika 
and coffee research in Ivenya. Most of these investigations liave !:eon linanced 
by a cess levied on the industry jf..self. The copper-mining roinpunies in 
Nortliern Khodesia have made an extensive geological survey, and have also 
nJMcle valuable investigations on native diet. 

12. In more than one instance important research projects iu the Colonies 
have been financed by different foundations and trusts as w€;ll as by academic 
bodies and research councils. The Sleeping Sickness Commission. < rganised 
bv the Royal Society at the beginning of this century laid the foundation of 
our knowledge of tlie causation of this disease. The Taverpooi School of Tro- 
pical Medicine maintained the Sir Alfred Jones Laboratory at Freetown with 
some contributions from local governments. Continuous researcli was carried 
out in this laboratory till 1941 wdien it w^as closed for the duration of the war. 
The Leverhulme Trust and the Rhodes Trust have financed individual research 
and the Wellcome Bureau of Scientific Research has carried out investiga- 
tions on yellow fever and other subjects. The London School of Hygiene and 
Tropical Medicine has conducted a series of research projects in Africa and 
the Pacific Islands. Various Universities in the United Kingdom and the 
Dominions have organised and financed individual schemes. In particular, a 
number of recent anthropological studies have been financed from this source. 
The Medical Research Council has financed or assisted a number of r^F-earch 
projects carried out in the tropics as well as giving grants for work done in 
this country in relation to tropical medicine. It has assisted in this way 
work on Yaws in Uganda, on tuberculosis in East Africa, and on nutrition in 
Nigeria. It recently organised a pioneer piece of research in the Nyasaland Nu- 
trition Survey carried out under Dr. B. S. Platt with the aid of a grant under the 
Colonial Development Act of 1929, and a contribution from the International 



80 VUI. PROGRESS REPORT 1942-43 

Afric&n Institute. In 1986, the Council appointed a Tropical Medical lie-^ 
search Committee which included representatives of the Colonial Office and. 
the Liverpool and London Schools of Tropical Medicine to consider problema 
of research in the tropics. 

18. The Colonial Empire owes much to the generosity of American scientific 
foundations. The HockefelJer Eoundation has financed yellow fever research, 
in East and West Africa, hookworm surveys in the Far East and the West 
Indies, and other medical and public health research. It also made grants for 
anthropoligical and linguistic research carried out through the agency of the 
International African Institute. The Carnegie Corporation has given grants 
for locust and other types of entomological research. It has financed research 
in pre-history and also film investigations, and it has given liberal support to 
colonial libraries. It bore practically the whole cost of t)ie preparation 
and issue of Lord Hailey’s “African Survey’*, and Dr. Worthington’s 
“Science in Africa” and Dr. FrankeFs “Capital Investment in Africa”. 

14, Several important international research organisations have organisedi 

work that has proved of value to the Co^.onies. For instance the League of 

Nations Commission on Human Trypanosomiasis, working from 1924 tO' 

1980, laid the foundations for the numerous studies on the subject now in 
progress. Tlie International Conference of representatives of the Health Ser- 
vices of African territories and British India held a conference in 1982 under 
the auspices of the League of Nations and tlie Office International, w^hile a- 
Pan-African conference was held at Johannesburg in 1985. The Epidemic 
Intelligence Bureau at Singapore resulted from a conference representing the 
Governments and sanitary organisations of the Far East, held under the 
auspices of the League of Nations in 1925. 

15. Apart from the w^ork done in the Colonies themselves important in- 
vestigations have been carried out in the laboratories or research institutes in 
the United Kingdom. From 1926 onw^ards the Empire Marketing Board gave 
grants for research on colonial products to various institutions in this country. 
It financed research on colonial products at the Forest Products Research 
Laboratory, and entomological and mycological work at the Imperial College * 
of Science. It gave grants for nutrition work to the Rowett Institute, which 
led to the well-knowm investigations into the diet of certain tribes in Kenya 
by Orr and Gilks. It financed publications on storage and dietetics, and* 
gave grants for study visits to Africa by the staff of Kew Gardens. The 
Imperial Institute has a Mineral Resources Department and a Plant and 
Animal Produce Department, and has done much valuable work on eolomal 
products. 

1C. The Colonies also join with the other countries of the British Com- 
monwealth in supporting various scientific organisations serving the Empire 
ns a whole. Jointly with the oTher countries of the Empire, they support 
and use the Bureau of Hygiene and Tropical Medicine, a centre of information- 
on those subjects.* The Imperial Agricultural Bureaux are clearing houses 
of information in tw’elve branches of science bearing on the problems of egri- 
culture, nutrition and forestry. Two of them, the Imperial Institute of 
Entomology and the Imperial Mycological Institute, also assist in and arrange 

the identification of insects and fungi, a service of which the Colonies 
make much use. They also participate in the Imperial Parasite Seivioe, 
organised for the search for and despatch of parasites likely to be of use in 
the control of insects and plant pests. 

17. The positive achievements of research have perhaps been most marked 
in the fields of medicine and agriculture, where many of the major problems 
have been attacked, though much remains to be done before they could 
be said to have been solved. Thus to take the field of medicine, ^work on 
’the major tropical diseases has made considerable advances. In the erse of 
nmlaria there have been numerous surveys and epidemiological enquiries, 
end investigations into methods of control have been carried out in Malaya, 
— Appendix TV. 
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Ceylon and parts of tropical Africa. Many surveys of the incIddUuti of 
panosomiasis among colonial populations have bi'.en made, and much e5:perl» 
mental work has been done as well. Yellow fever research and investigatione 
into typhus have been carried out in a number of areas. Epidemiological 
and clinical surveys into yaws have been made in Africa, the Pacific Islandg 
and the West ladies, and enquiries into the mode of transmission of fiUiriasis 
in Africa, Ceylon and Malaya and tuberculosis in East and West Afrieat 
Malaya, Hong Kong, British Guiana and Cyprus. Many clinical and other 
investigations into nutritional deficiencies have been undertaken throughout 
the Colonial Empire. In agriculture, plant pathology and crop breeding 
experiments have achieved considerable results. ^J'he commercial yields of 
sugarcane have been improved and successful work has been done in pro- 
ducing a higher yield of rubber in Mnlaya and bett(*r cotton strains in Africa 
and the West Indies. The hybrid! /ation of sugarcane varieties has achieved 
striking success in the West Indies and Mauritius on tlic lines initiated in 
Java by Jeswiet. The life cvcle of various types of locust have been studied, 
so that the incidence of the plague can now be predicted. In the field of 
animal health, immunising agents have been discovered in the case of 
rinderpest and plenro-pneumonia, and it seems possible that the prevention of 
the major epidemics among cattle in tro])ical areas is in sight. A Tsetse Fly 
Committee of the Economic Advisory Council was appointed in 1925, and 
reported* in 1983. A special East African Committee reported! in 1935. Tan- 
ganyika had a special tsetse research department and con.siderable .adviiuf-es 
have been made in the reclamation of tsetse infected territory by the clearing 
of vegetation and by trapping the files. Further large-scale measures are 
under contemplation. Valuable work has been done on tht^ spread of the 
tsetse fly, 

SPECIAL PROBLEMS OP COI.ONIAL RESEARCH 

18. The Committ-^^e has not yet completed its survey of all the requirements 
of research in the Colonies. Many special characteristics of the problems of 
t‘olonial research will only come to light as work proceeds. The following 
points, however, emerge from the discussions so far held: — 

(a) The need for an extended range of research 

19. It was inevitable that the investigations so far undertaken sliould have 
been directed in the main to subjects which seemed to raise practical problems 
of immediate importance. It has been shown in paragraph 11 how large 
a part commercial undertakings have played in tlu*, development of research 
which has been of direct interest to them. In territories where the bulk of 
the research has been carried out by Government technical departments, 
Agricultural Medical or Veterinary, it is natural that investigatiors should 
have been limited in the main to concrete problems which they have liad to 
face. It is probable that a number of enquiries of great importance have 
been postponed because they do not fall within the purview of the main 
Colonial Departments. For instance, some Governments have had well- 
staffed Survey Departments, but in others sufficient staff has not been avail- 
able, so that basic surveys, whether topographical or geological, do itot 
exist in many Colonies. Again, few systematic studies of the flora and fauna of 
colonial areas have yet been undertaken, alrbough these are a desirable, 
if not a necessary, basis for a large variety of practical investigations. It 
will be seen from the fisheries survey included in this ReportJ how the 
further development of fisheries in the Colonies depends on more detailed 
investigations of the species of fish living in colonial waters and their lif« 
histories. 

20. On the human side, ethnographical and linguistic surveys are lacking 
in some areas, and there is a shortage of data on social and economic con 

^ The Report was published by H. M. Stationery Office as a Non-ParlianifliitM 
publication in 1993. 

t Ck>ind« 4961, | See paragraphs 44 and 46. 
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ditions. Here egein. few (lovernmeatB Imve «p«cia/ staff available lor mrying 
out social inviistigaiioiiti. Accurate vital Hiid CBiisils stutistics iiV6 also 
essential as a basis for iimuy forms of social investigation, and in this held 
much remains to be done. Many of these surveys may well have seemed of 
less urgent importance than direct research into the use of colonial products, 
or an attack on the major tropical diseases, but it is diflftcult to see how far- 
reaching plans for social and economic development can be made without the 
material which such enquiries can supply. 

21. The Committee, therefore, feels that an important use of the research 
funds now available will be the extension of the scope of investigations to be 
undertaken in the Colonies, especially in the case of the poorer territories 
which have necessarily been limited in the range of their enquiries in the 
past. The new financial provision should make it possible to organise I a sic 
surveys of a long-term as well as of a short-term value, and to promole 
research on general environmental problems as well as in tlie whole field 
of social research in which little has as yet been done in the Colonies, llesides 
organised research, there should be room for a growing margin of individnal 
research on a great variety of problems. Work (‘arried out by indep(*.ndeiit 
scientists of distinction and originality will act as a stirnnhis to hx-al colonial 
officials, hotli administrative and technical, and to the leaching staffs and pupi’s 
of educational institutes in the Colonies. 

(b) Continuity of research 

22. Another difficulty ericountered in the past has been the lack of con- 

tinuity in I'olonial research. The resources of many of the CJolonies have 
enabled them to maintain only the most basic social services. In view of the 
»?oi uncommon belief thtit research is somewhat of a luxury or a spare-time 
ac tivity of people paid for other work, it naturally tends to be’ one of the 

first items for retrenchment in periods of depression and the Coinmittoe has 

been impressed by the waste of colonial resources in material and human 
effort due to this cansi*. It feels that full value will not he obtained from 
research unless continuity is ensured. In fact it cjonsiders that one of the 
chief advantages of tliis new provision of funds under the (kdonial Develop- 
ment and Welfare A(*t of 1940 is to secure such continuity. Apart from 

anything else, the interest of scientists in c.olonial problems will not be main- 
tained without continuity of policy; nor can the training of speciallv- 

equipped workers for the solution of such problems be planned. 

(c) Besearch affected by ehortage of technical stall 

2d. In some of the poorer ("olonies the shortage of technical staff has meant 
that research workers (i»i tlu* absencie of sufficient help from technical assis- 
tants) are obliged to give much of their time to routine work. Insufficient 
staffing of a department may also mean that a research officer is obliged to 
leave his work to help the field offic^ers in case of sudden emergency. In many 
spheres of research the i/omniittee has been given examples of this jractice. 
It is of opinion that the money available for research will be largely wasted 
unless it can be ensured that the workers so employed are free to devote 
virtnally all their time to activities that may properly be called research. The 
student with a real flair for research is rare, and it is a waste of his special 
qualities if he is kept upon routine tasks for which, in any case, he may not 
be particularly well qualified. The Committee feels that Colonial Govern- 
ments would be well advised to consider the need for an increase in the 
number of technical assistants qualified to take charge of the routine opera- 
tions, often wrongly described as research. The local training of assistants 
should be advanced as rapidly as possible to secure the same ends. Tlecom- 
mendations to this effect have been made in some parMcular fields. 

(d) Isolation and restricted opportunities for Oolonial research workers 

24. Another fundamental difficulty from which the colonial research 
worker may suffer is isolation from fellow workers in his own or in kindred 
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field * of science. It is difficult lo keep in touch with new developments at a 
distance, ajjd iiianj? promising research students are probablv reluctant to tie 
themselves permanently to the Colonial Service for fear of lositig contact 
with theii* colleagues and with the main streams of scientific thought. They 
hesitate to apply for colonial einployinvnt lest they should later be unable lo 
return to take up work in this country should they desire to do so. 

25. It is probably true to say that opportunities for promotion in th# 
colonial research field are restricted as compared with those iiVtiilal)lc in 
academic or industrial institutions at home, bonie good researcii workerf 
are probably deterred from entering the Colonial Service for fear of losing 
chances of promotion to senior research or academic posts in this (country. 

20. These difficulties should be carefully considered. It is of luiiduineatal 
importance to attract research workers of distinction to the (’oloiiies. Men 
and women of high quality are needed rather than the mere multiplication of 
research projects. There seem to be two possible ways of achieving this end. 

27. In the first place, further aitention needs to be given to the specieii 
conditions of service of researcdi officers. The iiiost important of these 
greater freedom of exchange between Universities and Institutes in this 
country, in tlie Colonies, and in other countries where similar research prob- 
lems are being studied. Increased study-leave would no doubt do iriiieh to 
in'tijjate the isolation of the colonial research officer, and this solution was 
pii-X^t>sed by a number of those who gave evidence to the Committee. But 
this provision is not in itself enough. A far more elastic arrmigemeiit for 
the exchange of research workers between this country and the Colonies is 
required. Boine form of machinery by which research workers may be tem- 
porarily employed by Colonial Governments should be carefully thought out. 
It is worth considering the possibility of establishing separate research services 
under some central organisation in the United Kingdom, possibly the Colo- 
nial Office, which would provide a pool of scientific workers on which (-olonies 
could draw. As part of this pool it might be possible to arrange for a number 
of younger people normally employed in independent institutions outside the 
Government service to be available for special purposes and emergencies and 
thm: to act as sort of “scientific volunteer reserve”. 

28. In the second place, the isolation of tlie colonial research worker would 
be greatly mitigated if centres of research and learning could be developed in 
the Colonies themselves. The Committee has been in touch with the Higher 
Education Sub-Cornrnittee of the Advisory Committee on Education in the 
Colonies, which has been for some time studying the possibilities of developing 
facilities for research in such bodies as the Universities of Malta, Jerusalem, 
Ceylon and Hong Kong, and institutions which may prove to be tin* nucl(3i 
of future universities, such as Haffies College at Singapore, Makerere College 
in East Africa, and Achiniota and Yaba (Colleges in West Africa. Up to ihe 
present such centres have tended to concentrate largely on vocational training, 
and their research sides must be built up if they are to develop as real (Centres 
of learning in the Colonies. Both Committees felt that the increase of i-esearoh 
facilities at these centres would fulfil two functions. It would raise the 
standard of learning in these nascent universities, and it would ilo much 
to remove the sense of isolation at present inseparable from colonial research 

29. Both Committees also agreed that though some types of applied re- 
search require independent institutes, it is desirable, wherever conveniently 
possible, that research work should be carried out in, or in connection with, 
departments of colonial universities or colleges. Such universities should also 
provide facilities for independent visiting research workers if and when tliey are 
i\hle to do so. The placing of Government research institutes in close touch 
with centres of higher education in the Colonies would be to the mutual 
advantage of both. Research workers of distinction would probably be 
attracted to the study of colonial problems if it could be arranged for them tio 
be released for temporary service in the Colonies by the Universities and 



research institutes of the United Kingdom and possibly of other countries as 
well. 

30. Since holding these discussions the Committee has heard with pleasure 
of the appointment of a Commission to study and rejport on 'means whereby 
Universities and other appropriate bodies in the United Kingdom may be 
able to co-operate with institutes for higher education in the Colonies. Jt 
Jiopes that this Commission will consider the suggestions made above. 

(e) The need for central and regional organisation of research 
3J. The (3oinniittee has considered the possible needs for central organisa- 
tion of colonial research in some fields. Where research workers and equip- 
ment are short, it must be used economically, and it may well be found that 
central pooling of resources will best achieve this end. Where work can best 
be done in the liiboriitoribbn or institutions of this country or of the Dominions, 
tfiis should be arranged. Local institutes would then undertake the investi- 
gation of problems iliai could best be studied on the spot, l^lie need for 
regional pooling of research facilities has already been felt, and the East 
African Agricultural Besearch Institute at Amuni a»id the Imperial College of 
Tropical Agriculture’ at Trinidad have proved their value to groups of (Colo- 
nies sharing similar environmental conditions. 

32. Central and regional orgaiiisatiou should also prove the easiest way 
of securing that co-ordination between the cliHerent lields of research which 
is necessary if comprehensive investigations are to be made of specific prob- 
lems, especially those related to developjjjent programmes. Examples of the 
need for such co-ordination are too numerous to detail. To take OJily two 
instances the study of human nutrition requires the co-operation of experts 
in medicine, dietetics, agiicultiire, fisheries and animal health as well as that 
of sociologists and economists. General social and economic surveys are 
required to provide basic data in relation to many other types of research, 
medical, agricultural and educational, as well as being necessary as a basis 
for framing the policies of administrative, labour, welfare, and other tech- 
nical departments. Matihinery for securing the co-ordination of these different 
types of research is particularly important at the present stage of develop- 
ment of the Colonies. 

38. It is also im])ortant to remember that the frontiers of scientific research 
do not coincide with political boundaries. In so far as scientific problems 
in various parts of the world i-escmble one another, the boundaries are rather 
lines of latitude. It may frequently be necessary to co-ordinate work to be 
carried out jointly in several Colonies or in colonial territories and those of 
neighbouring Dominions or foreign powers. Some form of central organisation 
may be the simplest way of securing sucli co-ordination. 

34. As will subsequently be seen, proposals for the central organisation of 
toijographical and geodetic surveys have already been put before the Committee, 
and similar proposals may be appropriate in other fields. 

(f) The question ol Government control in relation to Oolonial Besearch. 

36. Unlike this country, there are in the Colonies few private funds available 
for the conduct of research. The bulk of funds for research must come there- 
fore, from Government sources, United Kingdom or Colonial. The Committee 
has examined with interest the experi(3nce of Dominion Governments working 
under somewhat similar conditions.* 

86. The problem naturally arises how, in these circumstances, it is possible 
to maintain the necessary freedom for the individual research worker. The 
question appears to be especially difficult in the case of social studies, which 
are by their nature intimately connected with the work of the administration. 

87. It is at this stage only possible to indicate the general view of the 
Committee that the greatest elasticity must be sought in the orgffiisation of 
research. Where schemes of investigation are committed to academic bodies 
or to research institutes, their detailed guidance must be left to such organisa- 


* See paragraphs 6S and 64. 
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tions. As a general ideal, research should be so organised that Government 
investigations, and those conducted by academic or other bodies or by indivi- 
duals, should exist freely side by side. In this country, research in (Jovernment 
establishments is frequently watched over by Advisory Councils mainly com- 
posed of independent members eminent and experienced in science, medicine, 
industry, etc The advantages ol this arraDgemenl are very great, and i»rovLsion 
should be made for similar g\]idanee and supervisioti of the various aspects of 
colonial research. 

FIP^LDS OF KPllSEAliGH SO FAli SUllVEYED \^Y THE COMMITTEE 
88. The subjects which the Coiimiittee has so far reviewed are to]JOgraj silica 1 
and geodetic surveys, magnetic and Jiieteorological services, agriculture 
(including soil science, botany, plant, pathology, etc.), forestry, fisheries, animal 
health, and some of the social studies. After discussion with experts in each 
sphere, the Committee has asked for the preparation of definite schemes tor 
the extension or improvement of research facilities. These schemes will 
generally be divided into two parts — short-term and long-term. It is hoped 
that short-term schemes may be implemented either at once, or immediately 
after the end of hostilities, and that the preparation of programmes of longer 
range will make it possible for colonial research to lake its part in post-war 
schemes for finding suitable ('mployment, possibly after an appropriate peraxi 
of training, for younger scientists when they are released from wai- service. 

The conclusions reached can be summarised briefly as followB: — 

(a) Topographical and Geodetic Surveys 

39. The orderly planning of the land and mineral development of Colonies 
is impossible without accurate topographical knowledge. In many Colonies 
this knowledge is incomplete. In some instances primary geodetic surveys 
have not been done and couseqiu.ntly the preparation of accurate topographical 
maps is impossible. Ihe Committee accepted the proposal put before it by 
the Colonial Survey and Geophysics Committee to the effect that a central 
colonial survey organisation would best plan ihe work required. Such an 
organisation would undertake geodetic and topographical surveys, publish the 
wjrk done, hold the required equipment and keep the necessary lecords. 'fhe 
Committee recommended that a detailed scheme for such an organisation be 
prepared so that tlie iie(‘.ess}iry plans could be immediately put inio operation 
at the end of the war, when men at jnesent engaged on military f)r other duties 
of national importance should be available. Such a scheme is now being 
prepared by the Colonial Survey and Geophysics (’ommittoc and will be referred 
to the Committee later. 

(b) Magnetic and Meteorological Services. 

40. Continuous magnetic observations requiring a netwf)rk of magnetic, 
stations spread over wide ureas, including colonial territories, are needed as 
a basis for charts for air and sea navigation, as a means of assisting mining 
flevelopments, and in the jireparation of topographical maps. At present the 
Colonies are not taking their full part in what is essentially an internationaJ 
scientific duty. 

41. Meteorological observatories are also required since the recent rapid 
development of %ing has added greatly to the importance of weather knowledge 
and forecasts. Meteorological observations are of value to agricultural depart- 
ments and if supplemented by other geophysical measurements (e,g., of 
ionospheric phenomena) may be of considerable importance in the development 
of wireless transmission and radio navigation aids. A number of further 
observatories is required in the Colonies, 

42. The Committee re«jomraended that detailed proposals for an extension of 
colonial magnetic and meteorological services should be prepared without undue 
delay. A scheme of this kind is also under active consideration by the Colonial 
Survey and Geophysics Committee. 

(c) Fdres^ 

48. The Committee considered the facilities for forestry research under three 
headings — silviculture, economic research, and entomology and mycology. It 
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was agreed that central organisation of colonial forestry research was already 
adequately carried out by existing organisations, i.c., the Imperial forestry 
Institute at Oxford, the Forest Products Kesearcli Laboratory Princes 
Ilisbovough and the Oolonial Forest Resources Development Department. In 
the Colonies, however, regional centre^s for research inio forest products will 
V)8 necessary. In the ca'Se of West Africa, Rust Africa and tJi(3 West Indies 
the establishment of forestry research units for groups of Colonies should be 
consuhnoil. The stuff courerned with entomological research ami silviculture 
ou^ht to he consideruhJy /nci’tased in tlw case of most Colonies. 

(d) Fisheries 

44. 'riu' ccoiioniic import ance of colonial fisheries is considerable and the 
nutritional value of \\n increased fish supply for the populations of the (Colonies 
can hardl\ h^, cNmggc'iatod. llesearch is recpiired into the systernatii* classifica- 
tion ol colonial fishes with tlie study of tueir life histories. Investigations into 
fishing methods is also necessary since many colonial waters are fished by men 
using ]>rimiiive craft and nets which prevent them making full use of their fish 
supplies. M('thods of preserving and processing fish need investigation, as 
well as ilie marketing and transport of sujiplies. 

45. For this purpose further marme fisheries research stations are required, 
especially in the West Indies, West Africa and Fast Africa, while the work 
of the existing fisheries departments of C'eylon, Malaya and Hong Kong should 
be extendt‘(l. The establishment of a regional research station for freshwater 
fisheri(3s in East Africa would also be valuable and here, and elsewhere in the 
Colonial Empire, investigation of the possibility of introducing fish ponds could 
M^ell he undertaken. 

46. The (’ommitiee recommended that a Colonial Fisheries Service com- 
parable to the Colonial Agricultural, Forestry and Veterinary services should 
be estahlislied, and that a Fisheries Adviser he fippointed together with an 
advisory committee attached to the Colonial Office * 

(e) Agriculture 

47. I^he Committee received a survey of the present position of agricultural 
researcli in tlie Colonies approved by the Advisory Council of Agriculture, 
Animal Health and Forestry. It reviewed the progress in the organisation of 
agricultural research since the recommendations of the Imperial Agricultural 
llesean-h (Vaiference im 19271 and the two Lovatt (k)inmitte(*s on Agricultural 
Kesearcli and .Ad mini strati on in the Colonies in 1927 and 1928t. These 
advances consisted of: (a) the appointment of an Advisory Council on Agri- 
culture in 1929; (h) an increase in specialist (research or scientific) staff att iched 
to the colonial departments of agriculture in all the larger dependencies to 
carry out short-range ad hoc investigations; (c) the setting up of two of the 
chain of central research stations recommended by the Lovatt (committees for 
the organisation of long-range researe.h programmes and the investigation of 
special problems (*otnmon to several territories, viz,^ the Imperial College of 
Tropical Agriculture in Trinidad and the East African Kesearch Station at 
Amani in Tanganyika; and (d) the establishment of a number of crop research 
stations of varying size in certain dependencies. A list of research stations in 
individual Colonies is giv.:m in Appendix III. 

48. Agricmltiiral research in the Colonies has been much disorganised by 
war demands since many research workers have been employed on agricultural 
production drives, food control, general administration and other duties. The 
whole staff of the East African Agricultural Research Station has been largely 
employed on the solution of ad hoc technical problems arising out of military 
and civil requirements. Certain lines of work have been maintained and a 

* Since the pasBin? of this recommendation, a Fisheries Adviser and a FisheVfM Advisory 
Committee have been appointed. The advisability of forming the officers of the various 
Fisheries Departments into a nnlded Colonial FUAieries Service wOl no doubt also be 
considered. 

t Published by H. M. Stationery Office as a Non-Parliamentary Publicaticm in 1928. 

X Cmd. 2825 and Cmd. 3049, respectively. 
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few hivestigfttioiis iiistituted mi problems of urgent iiiiportaiice . The ( oinmittee 
considers that it is essentia] that research vvorlv on u full scale should be 
resumed at colonial centres as soon as possible with such measure of reorgaiiisa 
tion and extension as iiiaj^ be necessary to meet require luenU of j)Ost-\\ar 
development. 

49. There is scope for the further provision of staff and facilities for resea^'h 
on the cytological side of plant genetics, on plant pljysiolog\ with special 
reference to plant disease, on virus diseases of plants, and on trace t lemenis; 
on the mapping and classification of soils, on (U()dil)ilily <.if soils, on soil 
rclaticiizhipj tiliage promeuis; on the control of insect pests 

both by biological means and the use of insecticides anti on insect pests affecting 
stored products; on the imi)VOveinent of food and fodder crops and tlieir feeding 
and nutritional value; on the improvomeiil oF i>astiires. 'I’heie is also need f»>r 
increased investigation of the economics of crop prodviction, tin* marketing and 
transport of agricultural products, as well as on iirigalion and drainage, agri- 
cultural engineering and the constiucdou of farm ouildings suited h» colonial 
conditions. 

50. Besides these special types of work, the Advisoiw Council of Agriculture, 
Animal Health and Forestry have ernphasised that agricultural rosearcii needs 
to be placed in line with modern views of agrienltiiral jolicv siadi as thos'' 
reflected in iljc recent pronoimcements inadt* at the Fnited Natii.iis (k)nferencc 
on Food and Agriculture at Hot. Springs. A policy of concentratioTi on .aising 
the standard of living of colonial peoples and i)arlicularl\ thcii’ nutritional 
stfindurds can only be implemented by means of co-ordinaied schemes of binil 
utilisation surveys, forestry research, experiments in rmdhods of im|»roved 
cultivation in backw'ard areas by the introduction of betltn* strains (»1‘ crops and 
rnixcid farming systems suitable h) local (‘onditions, improved storage, grading 
and marketing and a co-ordinated policy for the iinprovemenl of Imman aiici 
animal nutrition. 

51. To secure i)lanned developirient of this sort, the closest, interdepart- 
mental co-ordination will be necessary. .It is understood I hat (his que^stion. 
as \v(dl as the general problem of the organisation ?)f agricultural researcri in 
the Colonies, and its relation to medical .uiid sociological res('arch, is under 
careful consideration by the Colonial Advisory Council of Agncuhiire, Animal 
Health and Forestry. The Committee hopes it) make definite recommendations 
at u later date. 

(!) Animal Health 

52. The Committee considered a survey of the position regarding veterinary 
research in the (’olonies. It was agreed that for llic devtdo; merit research 
in animal health regional research centres an* required f-'i* each group of 
territories with, if necessary, separate laboratories for the production of biological 
preparations. Each (’olony should also have a small laboratory for the study 
of its own local pniblems and its own jrathologieal work. The beginnings of 
a regional research station for East Africa exist at Kal>eti‘ in Kenya and tjhi^ 
institution would have been developed if it had not been for the war. In \\u^st 
.Africa, the Nigerian liesearch Laboratory at Vom could well bo expanded to 
form a West African research station. Tn the West Indies a preliminary disease 
survey of the Caribbean is required in c*o-operation with the veterinary services 
in Venezuela, British Guiana and the bordering provinces of Brazil. 

53. The Committee rev'jognises that in the initial stages of veterinary research 
in the Colonies effort must be directed towards the control or elimination i f 
the most destructive stock diseases, and to this end continuous preventive 
inoculation of susceptible animals will be required, together with research on 
methods of immunization agf.inst some diseases, and relialde diagnostic re-agents 
for others. But this first stage of research upon problems of disease should be 
followed by research directed towards the general question of live-stock improve- 
ment in relation to the maintenance of healthy and productive herds to supply 
the nutritional and economic requirements of colonial peoples. To this end 
research on animal health vdll, in the future, require organisation on wide? 
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basis. Investigation must be undertaken into such Hul)jeets as the conneotion 
- between wild game and disease, nutritional cleticiencies, pasture improvements, 
supplementary foodstuffs, genetics and tJie influences of climate on live stock. 
Such inquiries will require the co-operation of teams of workers in different 
scientific fields. The problem of securing collaboration between soil scientists, 
pasture research workers, geneticists, botanists, general agriculturists, nutri- 
tional ex])ert8 and pathologists is as important in the sphere of animal health 
as it is in the case of agriculture. 

54. The Committee }io|)es to receive definite recommendations for the orga- 
nisation of research in animal health along tht'se linos from the Advisory Council 
on Agriculture, Animal Health and Forestry. 

(g) Medicine 

55. This important field of research has not yet been considered by the 
Committee in any detail. It is underslood that ]>ians for tlie better organisa- 
tion of medical research are niuler active consideration by the Colonial Advisory 
M(alical Committee and will shortly be presented to the ('ommiitee. 

(h) The Social Sciences 

56. Knowledge of the social and economic conditions and of the cultural 
characteristics of colonial f)eoples is necessary in the framing of all schemes 
of development, whether medical, agricultural, veterinary or educational, and 
for the planning of the general economic poli(*y of a territory. Such data are 
very inadequate in the case of most colonial territories. The reasons are not 
hard to find. In this country the results of scientific investigations of social 
problems are only now being applied to the conduct of domestic policy. In 
the Colonies there have been special difficulties in carrying out such investiga- 
tions. While all departments have naturally been concerned with social 
questions, none has been specially responsible for the conduct of detailed 
investigations in these fields, nor have departments of social studies ye! been 
attached to colonial insiitutt^s of higlier education. The recent provision of 
funds under the Act of 1910 for the setting up of a West African Institute 
to be attached to Achimota (.'ollege will be a first experiment in the establish- 
inent of a regional centre of social and linguistic studies. 

57. The Committee has encountered its own difficulties in dealing with this 
subject. The social sciences cover a wide, field and they are on the whole less 
well organised than the natural sciences. There is at present no organisation 
acting for the social sciences, as, for instance, the lioyal Society acts for the 
natural sciences. Again, there* is no organisation financed by the Government 
to assist research in the social sciences j)ara]lel to the Department of Scientific 
and Industrial Research, the Medical llesearcb ('onncil and the Agricultural 
Research Council. It has, therefore^ been thought advisable to seek the advice 
of a number of groups of experts in particular spheres. They cover the follow- 
ing subjects: linguistics; di'mograj)hy, anthropology and social surveys; 
economics; systems of colonial law; colonial administration; education and 
psychology. On the basis of the reports of these groups the organisation of 
research in the social sciences will be further considered by the Committee. 

PARTICULAR RESEARCH SCHEMES SO FAR APPROVED UNDER THE 
COLONIAL DEVELOPMENT AND WELFARE ACT 

58. Research schemes may be submitted to ib« Committee in a number of 
different ways, and it is intended that there should be the greatest possible 
elasticity in the arrangements made for this puij)ose. I'robably the bulk of 
the schemes will be submitted by Colonial Governments themselves, but the 
Secretary of State will also place before the Committee projects which have 
been recommended to him by his various Advisory Committees* (Medical, 
Education, Agricultural, Animal Health, Labour. Social Welfare, Economic 
Advisory, etc.) or schemes prepared in the Colonial Office itself. Similarly, 
though the Committee is not itself an executive body, it was always contem- 
plated that it might wish to initiate research schemes by inviting research 
organisations to undertake them, or by recommending the appointment of 
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■special persons to take charge of the work. Applications made bv research 
institutes or Universities in this country or in the Colonies will be referred to 
the Committee by the Secretary of State. 

59. Finally, the Committee hopes also to be able iu consider applications 
for grants from individual research workers. It believes it to be -an important 
part of its duties to encourage research in tin* Colonies in the pure as well 
MS the applied sciences, and to give young scientists an opportunity i>f acquir- 
ing first-hand knowledge of the environirierilal aiul social problems of the 
colonial territories by carrying our research projects along the lines of their 
own interests in these territories. It has, therefore, recommended the estab- 
lishment of Colonial Research Fellowships so as to Imild up a cadre of young 
luen and women familiar with colonial scieniific probU'ins and able to hel]) in 
their solution. Tt also believes that it may be of value to finance occaisioned 
pieces of research by senior .scientists holding academic or other lesearch posts. 

60. Owing war conditions, few schemes of research have aciually been 
.approved under the Colonial J'levelopment and Welfare Act. ’riie details are 
given in Appendix IT.* Six of these schemes merely provide for the continua- 
tion of work already financed under the terms of the Colonial Development 
Act of 1920. h^ive of the grants have been made to research institutes or 
individuals working in this country, and the other sixteen institutes in the 
Colonies. Nine of the projects deal with problems that may roughly be described 
as agricultural (vegetable insecticides, the mineral content; of natural pastures, 
sisal research, the diseases of cocoa, low- temperature research on methods 
of storing fruit from the West Indies, researc'h on swamf) soils for rice 
production, the breeding of experimental ty])es of sugar cam* in Barbados); one 
s(^hem(j deals with forestry research (preservative treatment- for ply-wood); four 
are fisheries investigations (including surveys of the Caribbean waters off 
Barbados, Jamaica and Trinidad); one deals with animal health (rinderj)est 
control); two with medical research (sleeping sickness and tlie bionomics of 
anopheles gamhiae); one with a demographic survey of the (Colonial Emfdre; 
one with a linguistic study in the Gold Coast; and one with a geological survey 
(British Guiana). 

61. The most important item of expenditure hitherto undertaken under the 
new Act is the grant made for an organisation to conduct research into the 
utilisation of colonial products. This organisation, the Colonial Broducts 
Reaearcb Council, is under the chairmanship of T^ord Hankey, aurl is inde- 
pendent of, though closely associated with, the Colonial Research (Vimmittee. 
The decision to e.reate it was actually taken liy the Seorelary of Slate in 1941 
before the Research Committee itself was appointed. Unlike the latter, the 
Council is an executive body; it organises research, and has its own Director 
of Research (Dr. J. L. Simonsenh By the courtesy of T;ord TTankey the first 
interim report of the Colonial Products Research OouncII is reproduced as 
Appendix I to the present Report. 

62. Apart from schemes actually approved under the Acf the Committee 
has recommended to the Secretary of State some other proposals now under 
consideration by Colonial Governments. These include: (a) the investigation 
of alternative methods of producing cinchona. The present wnr has shown 
the dancrers of concentrating in one territory the production of n substance RO 
essential ns quinine, and the scheme contemplates the establishment of n new 
Cinchona Research Institute in East Africa to experiment in methods of local 
production. The Research Committee has recommended that the scheme be 
put into operation as soon as possible after consultation with fhe Fast African 
Governments; (h) rinderpest and tsetse fly research. Thp Committee is heini/ 
furnished with a special report from the East African Government on these 
two snbieefs. 

TNTERNATTONAT. AND IMPERIAL ASPECTS OF COLONTAT. RESEARCH. 

68. The Committee feels that it should take every opportunity of establish 
ing contact with interested individuals and organisations in other countries, 
and nerhnns narticularlv wdth those within the British Commonweiltli 


•Omitted here to save spacOi 




so V'lii, PHoiikiiss litfipoiit 194‘i-4S. 

iSeientific vvork in South Africa may l)e ol vital interest to British Coloilies itl 
Africa, aud many Australian scientists are specially engaged in research on 
problem^ coiimion to all tropical territories. The Committee, therefore, took 
the opportunity ot inviting l*rofcssor (Brigadier) Basil Schonland, F.li.S,, 
the Director ol the Bernard Price (ieophysics Institute at Johannesburg, to 
discuss with it matters ot common interest in connection with research in 
Africa. Dean C. J. Mackenzie, th(i A(‘ting President of the Canadian 
^Jational liesearch CourKul, was able to attend a meeting of the Committee 
during a recent visit to England and described to it the work of his Council. 
The scientific liaison ollicers of Australia and New Zealand, Mr. ¥. G. Nicholls 
and Mr. A. L. Poole, respectively, also described the work of the National 
Research Councils of their countries. Following these meetings, permanent 
contact has been established with those scientific liaison officers of the Dominions 
who have been appointed in London. 

64. The Committee has read with interest and approval the report of the 
British Commonwealth Sciencje Committee .set uf) by the Royal Society on the 
means by which contact beiween scientists and the English-speaking world 
can be maintained. It hopes that effect will be given to its recommendations. 
Close contact already exists between the scientists of this country and those 
of the United States, and these contacts have become closer during the course 
of the war. The Cornmitic'e considers that collaboration with the scientists of 
foreign powers is equally important for many parts of the Colonial Empire as 
are the links^ between the different Colonies themselves. There are many 
scientific problems common to the British Colonies in Africa and to those of 
Belgium, France and Portugal. In the Pacific, collaboration with Dutch 
scientists should bo part of any scheme as well as joint work with those of 
Australia and the United States, The Committee, therefore, hopes to maintain 
contact scientists of these countries and those of the Colonies. 

ANNUAL REPORT. 

65. The Oornmitteo proposes in the future to present an annual report in 
April, /.c., of the end of the financial year. 


APPENDIX I. 

Cor.ONiAL Products Research Council. 

First Interim Report. 

The Colonial Products Research Council was constituted by the Secretary of State for the 
Colonic.s in Jaimary, 1943, undor the Chairmanship of the Rt. Ron. Lord Hankcy, G.C.B., 
O.C.M.Ct., G C.V.O. .r, , 

, held four full meetings, apart from meetings of the Scientific Panel, on 

which dPvolv(»s the function of preparing specific schemes of research for the approval of the 


2. The membership of the Council is as follows : — 

Mr. Eric Barnard, D.S.O. (Department of Scientific and Industrial Research) : 

Mr. G. L. M. Clausoii, C.M.G., O.B.E. (Colonial Office) : 

Mr. Aneurin Davis (Co operative Wholesale Society) : 

Dr. J. J. Pox, C.B., O.B.E., D.Sc., P.R.S (Government Chemist) : 

ProWr W. N. Haworth, D.Sc., F.R.S. (University of Birmingham) : 

C.B.E. (Director, Imperial Institute): 

Kriir ® ’ « F H C.P., f.R.S. (Medical Research Council) : 

OxCd) f ® ’ ' Laboratory, 

Dr W. 1 ^ Co«»cil) : 

Professor J. T.. Simonson li Sc P R V /Tc’ (Agncnltural Research Council) : 

•earch Council) ^ (®«ec‘<«’ of Research, Colonial Products Re- 

3. The terms of reference of the Council are ; — 

•To review the field of Colonial production, and to advise what Colonial • i 

•re likely to he of value to the manufacture of intermediate and other n»t.enals 

industry; in consultation with the Director U, initiate and 

applied, on such products, and penerallv to consider how hv ih. . v .• **"**’ and 

nsejsan be made of them. • ‘h* application of research greater 

.u “f® fuming their programme the Council will have as il<.» ... 

tt. «»«. peepta. „d win 
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contribution to the welfare and prosperity of the British Empire and of the world as a whole. 

“The Council will ensure that full use is made of existing research organisations, in partly 
cular the Department of Scientific and Industrial Research, the Medical Research Couiici' 
and the Agricultural Research ('ouncil. In formulating its vesearcli policy, it will also cali 
into consultation persons with expert knowledge in science, industry and other related fields.’ 

4. Under the terms of reference, no colonial product of any kind is outride the scope 
of the Council but at an early meeting the Council decided, a.s a matter of practical convonv 
ence, initially to concentrate its alttmtion on those (ommoditics, or gioup.s of commoditic!' 
which, while of great economic importance to the Colonics, arc least well served by existing 
public or private research or devclopmeiit org;iiiisations. 'fhe (.'onncil accordingly decided to 
leave over for the present research on ruhlier, textile materials, limhfv, lea. and metals such 
as tin and copper. 

6. The procedure adopted hy the (Council, for the present at any rate, modelled on and 
adapted from that of the Department of Scientific and IiulusUia) Research, the Medical 
Research Council and the Agricultural Research (’ouncil, is to make the fullest possible use 
of existing research facilities in Universities and other ijisl ituticui.*^, delegating to them, the 
investigation of specific problems on terms mutually arranged. 'riii.s pn)cedure has many 
advaiitagfjs, as compared with the concentration of all research work in a. single institution 
devoted wholly to research oji colonial products. Jt enables work to he put in liand without 
waiting for the. establishment of a central institution, which could not sp(‘edily be done in 
time of war. It enables specific problems to ho n.-fon ed to the insi itutions ))est fitted to 
undertake them, and whert; they fit in with the work and qualificatioii.s of the existing 
research staff. It also spreads knowledge of and interest in colonial scientific problems, pre 
vents colonial researches from being isolated from the broad stream of research in general, 
and increases the likelihood of discoveries in other researches being made, available for the 
benefit of the Colonies. In addition, close contact is maintained with industry, which is in 
some fields engaged in closely related spheres of rc^search. Actually some of the work of the 
Council has been undertaken at the request or suggestion of industry. 

6. The Director of Research, nioieover, maintains contact with re.si'arch institutions abroad 
notably in the Dominions and India, with the object of securing a mutually profitable inter 
change of information and allocation of effort. 

7. In framing its immediate programme, the Council has decided to initiate researches on 
certain commodities, on the production of which very large numbers of colonial peoples depend 
for their livelihood. These include sugar, vegetable oils, and certain ns.seiitial oils, notably 
clove oil, the market for which is of vital importance to the welfare of the people of Zanzibar^ 
and citrus oils. At the request of the Medical Ilcseaich Council, the Council is also engaged 
in reviewing the field of research into vegetable drugs. A statement of researches planned 
or actually initiated is given in tabular form, together with details of the institutions where 

the work is being carried out, and the names of the scientists in charge 

(1) Sucrose and Sucrose Derivatives— XJnivevsiiy of Birmingham, Professor W. N. Haworth. 

(2) Ei^enol ofid Isoeugenol-^VniverBity of Durham, Professor R. G. Clcmo. 

(1)Taim OU, Lime Juire and Ciirwo— Imperial College of Science and ’I'eehnology, 
Professor L. M. Heilbron. 


(4) Fixed Oils and Fats—{1) University of Liverpool, Professor T. P. Hilditch ; (2) 
Institute, Dr. Ida Smedley-MacLean. 

(5) Caffeine and T'Acuftrowmc— University of Manchestm*, Professor A. R. Todd 

{^) Petroleum Products—lOyeon Perrins Laboratory, Oxford, Professor Sir R. Robin.'^on. 
in consultation with the Research Department of Trinidad Leaseholds Limited 

' of Scientific and Industrial Wreh, Chemica. 

Research Laboratory, Dr. A. C. Thayseii. 

8. This list is not exhaustive, since the Council is also co-operating with other Depart 
n^ents in work, details of which must for the present be kept secret. 


9. The Director of Research has been accommodated at the Imperial Institule, by the 
courtesy of the Director, Sir Harry Lindsay, and the consequent ready availability of the 
Institute’s store of information on colonial products is of the greatest value. 

10. The functions of the Council and the Imperial Institute do not in any way overlap. It 
Avill be the function of the Council to organise and to sponsor fundanrental and applied 
researches on colonial commodities, with the primary object of finding new use.s for them; 
whereas the Institute will continue its most important work of the chemical investigation of 
£«mpire raw materials in accordance with its statutory obligations and of furnishing 
information to both producers and potential consumers on sources of supply, markets the 
techniques of preparing commodities for commercial and industrial use, and the economic 
possibilities for any given commodity on the basis of existing industrial uses etc It is 
hoped that the Council and the Institute by general co-operation and mutual trMsfer of pro- 
blems for investigation, will be able to supplement and second one another’s work to the 
great benefit of colonial economics. 


I 


HAimnr, Chentman, 


Snd September, 19iS. 


Colonial Ptodwiia Eeeearch Council 
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CoiiONUii AGBicui/nJBAi. Institotes (Research by Agricultural Departments excluded). 


92 




MsdicaIi Beseabch Institutes and Schools of Medicine 




^i5r 3r|r|T ?rnF?ft i^crqjRq 

Lai Bahadur Shastri National Academy of Administration Library 

MUSSOORIE 


ST^rFcrT »To 


old Cot ^ feHtsp JTT 'T|5r sn'TO 

vaooin. ^ ^ , 

Please return this book on or before the date last stamped 
below. 

ast Afr 

Financ 

SSyY 

jrtliem Date 

Coloni 

Borrower’s 

No. 

Date 

Borrower’s 

No. 

foaalar 

Ooloni 

ngany 




uepar 

*\re% 



I.Ha 

onial 




Cent! 

ture 



;ri- 

of 







- 

^mp€ 

B 

P 

a 


1 

1 


mp€ 

ifnT? 



" ille 

ni- . 

.site 

1 


. 1 fjQ 


'he 


n/w 

Soil ^c/cnce— Rotliamsted Expermieiital station, liaipenfi»*ii, jien s, r^ng^ana. 

Animal //eaUli^Vctcrimry LaV)oratory, New Haw, Wey]»viclgp, Surrey, England, 
Nwiriiion— Rowett Research Institute, Bucksburii, Aberdeen. ’ Scotland. 

Plant Breeding and (?erip/»cs— School of Agriculture, Cambridge, England 

Pa^ure,? and Forage Welsh Plant Breeding Station, Penglais, Aberystwyth 


-East Mailing Resenrrh Station, Eiasl. Mailing, Kent, 


Horticulture and Plantation Crope-^ 

England. 
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